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Plans to Attend 


27TH ANNUAL MEETING 


OF THE 


FEDERATION OF 
SEWAGE AND INDUSTRIAL WASTES 
ASSOCIATIONS 


IN CONJUNCTION WITH 


OHIO SEWAGE AND INDUSTRIAL WASTES 
TREATMENT CONFERENCE 


NETHERLAND PLAZA HOTEL 
CINCINNATI, OHIO 


October 11-14, 1954 


FEDERATION OF SEWAGE AND INDUSTRIAL 


WASTES ASSOCIATIONS 
325 ILLINoIs BUILDING CHAMPAIGN, ILLINOIS 
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SEWAGE AND INDUSTRIAL WASTES 


A New 
Comminution 
Development 


The Barminutor Model “A” exclusively 
provides the advantages of comminu- 
tion with maximum economy for flows 
from 10 to 15 M.G.D. Screening and 
cutting of coarse sewage material is 
accomplished without removal from 
the flow, maintaining continuous 
cleaning of the screen. The Barminu- 
tor, developed and tested over 5 years, 
based on |5 years successful experi- 
ence with the C tor, eliminat 

odors and handling nuisance in the 


screening process. High rate cutting 
in the flow—c inuti 
low maintenance cost and long life 
for cutting parts. 

In tests conducted on a Barminutor 
installed at the Indianapolis, Indiana 
Sewage Treatment Plant, the unit 
was subjected to test loads of screen- 
ings up to six times normal load for 
40 M.G.D. This material was com- 
minuted and the screen completely 
cleaned in six minutes. Even with this 
heavy load head loss through the 
screen did not exceed 6”’. Just as with 
the Comminutor, the power require- 
ments of the Barminutor are low. 


provices 


tus 


Borminutor installed in 5° chonnel. 


FUNCTION OF 
THE BARMINUTOR 


+ Cleaning the %” vertical bar screen 
bot cutting of the screenings is ac- 

Pp by i | travel of the 
comminuting unit ot 8 ft. per minute. 
Both up ond d trove! is 
controlied by oan electric reversing 
brake motor. 
2. The cutters on the comminuting unit, 
rotating at 400 R.P.M., travel within 
slots of the U-shaped bors and corry 
coarse moteriol to the combs for cut- 
ting. 
3. The direction of rotati i 
ally reverses when the direction of 
travel changes. The combs automatic- 
ally positi th ives to accomplish 
rapid cutting for each direction of ro- 


to the cutting 


5S. Rotation of 
combs and rejecti mo- 
terial is cunagithed through oil pow- 
ered hydrovlic system. 


position of 


Close-up of Cutters and Combs. 
Cutters rotote within slots of 
Bor and Comb 


*Chicago Pump Company's trade 
nome for its new screening and 
comminuting device for large 
sewage flows from 10 M.G.D 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 


622 DIVERSEY PARKWAY 


Flush Kleen, Scru-Peller, Plunger 
Horizontal and Vertical Non-Clogs 
Water Seal Pumping Units, Samplers 


CHICAGO 14, ILLINOIS 


Swing Diffusers, Stationary Diffusers, 
Mechanical Aerators, 
Aecrator-Clerifiers, Comminutors, 


3 Sla 
SE 
a tation. 
4. Uncuttable material is 
rejected without damage 
ports. 
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ractical knowledge concerning the nature, 
lesign, construction, operation and manage- 
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Sewage and Industrial Wastes is indexed regularly by /mdustrial Arts Index and Engineering Index. 
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SEWAGE AND INDUSTRIAL WASTES 


IT’ SIMPLEX— 
IT’S ACCURATE 


VENTURI TUBES—For accurate measurement 
of sewage, sludge, trade wastes under a 
wide range of pressures. Flanged, bell or 
spigot ends in any size ... any metal. 

Cleaning valves at main and throat keep 
piezometer openings clear. Special short 
tubes for insertion in existing lines. Type 
VE elliptical venturi with flat top and bot- 
tom for low-velocity flows. 


WRITE FOR BULLETIN NO. 003 


SQUEEZE CONTROLLER — Accurately regulates 
flow of sewage, sludge, trade wastes. Most 
accurate primary device, a Simplex venturi 
tube, has special throat section of flexible 
rubber—measures as it controls! 

If flow tends to change, motor-driven 
clamp adjusts throat . . . quickly returns 
flow to control point. Viscous flows contact 
no moving parts in self-scouring throat. 


WRITE FOR BROCHURE 


TYPE MO METER— Most ac- 
curate inferential type in- 
strument. Measures within @ 
+2% over ranges up to 

20 to 1 using venturi tube, 
flow nozzie or orifice plate. 
Adaptable to measure- 
ment over a 32% to 1 
range. 

Evenly spaced rectan- 
gular chart is easy to read. 
Wall, panel or floor stand 
mounting—for high or low 
head sewage, sludge. 

WRITE FOR BULLETIN NO. 500 


Reliable 
measuring and controlling 


equipment 


TYPE S$ PARABOLIC FLUME—Specially de- 
signed for measuring sewage and 
wastes with heavy solids—under low 
heads! Widely used as indicating 
device and with Type H Meter for 
recording and totalizing flow. 

Full 20 to 1 flow range with no spe- 
cial approach section. Simple to in- 
stall. In 6” to 36” standard pipe sizes 
with flanged, bell or spigot inlet. 


WRITE FOR BULLETIN NO. 800 


TYPE H METER 
Gives +2% accu- 
racy at any point 
over flow ranges 
up to 13 to 1. In- 
dicates, records, totalizes. Used with 
venturi tubes, flumes, weirs for meas- 
uring sewage, sludge, trade wastes. 
Circular chart gradations evenly 
spaced for easy reading. Available for 
wall, panel or floor stand mounting. 


WRITE FOR BULLETIN NO. 401 


OTHER SIMPLEX PRODUCTS 


e Remote Transmission for Measurement and Control 


e@ Chemical Feed Units 


Tailor-Made Measurement and Control Equipment 


e@ Flume Liners 
e Sewage Type Air Release Valves 


Write for Full Details! 


Simplex Valve & Meter Company 


6719 Upland Street, Philadelphia 42, Pa. 


SIMPLEX’ 


VALVE 


METER COMPANY 
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SEWAGE AND INDUSTRIAL WASTES 


MEMBER ASSOCIATION MEETINGS 


Association 


Arkansas Water and Sewage 
Conference 


Kansas Sewage Works Assn. 
Montana Sewage and Industrial 
Wastes Assn. 


New England Sewage 
and Industrial Wastes Assn. 


Arizona Sewage and Water 
Works Assn. 


Maryland-Delaware Water and 
Sewage Assn. 

California Sewage and 
Industrial Assn. 

Virginia Industrial Wastes 


and Sewage Works Assn. 


Michigan Sewage and Industrial 
Wastes Assn. 


Institute of Sewage 
Purification 


Central States Sewage and 
Industrial Wastes Assn. 

Pennsylvania Sewage and 
Industrial Wastes Assn. 


lowa Sewage Works 
Assn. 


Kentueky-Tennessee Industrial 


Wastes and Sewage Works Assn. 


Missouri Water and 
Sewage Conference 


Place 


Hotel Marion, 
Little Rock, Ark. 


Broadview Hotel, 
Emporia, Kan. 


Hotel Baxter, 
Bozeman, Mont. 


Hotel Somerset, 
Boston, Mass. 


Santa Rita Hotel, 
Tueson, Ariz. 
Hotel Francis Scott 


<ey, 
Frederick, Md. 


Hotel Senator, 
Sacramento, Calif. 


Hotel Stonewall 
Jackson, 
Staunton, Va. 


Kellogg Center, 
Michigan State 
College, 


Fast Lansing, Mich. 


Jubilee Theatre, 
Coronation Street, 
Blackpool, Eng. 


Hotel Leland, 
Richmond, Ind. 


The Pennsylvania 
State College, 
State College, Pa. 


Hotel Russell- 


Lampson, 
Waterloo, Iowa 


Andrew Jackson 
Hotel, 
Nashville, Tenn. 


Hotel Governor, 
Jefferson City, Mo. 


Time 


March 22-24, 1954 


April 
April 


April 
April 


April 


May 


May 


May 


June 


7-9, 1954 


22, 1954 


22-23, 1954 
22-24, 1954 


29-30, 1954 


5-8, 1954 


20-21, 1954 


22-24, 1954 


25-27, 1954 


14-16, 1954 


20-22, 1954 


26-28, 1954 


TWENTY-SEVENTH ANNUAL MEETING 


Federation of Sewage and Industrial Wastes Associations 


in conjunction with 


Ohio Sewage and Industrial Wastes Treatment Conference 
Netherland Plaza Hotel, Cincinnati, Ohio 


October 11-14, 1954 


Nebraska Sewage and Industrial 


Keystone Hotel, 
Wastes Assn. 


McCook, Nebraska 


Nov. 11-12, 1954 
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SEWAGE AND INDUSTRIAL WASTES 


from the YEOMANS GUARD 


90% B.O.D. Removal in 
“Aero-Filter” Plant 
at Plant City, Fla. 


How’s this for a letter? 


“The Florida State Board of Health joins 
the City of Plant City in its pride in having 
such an excellent sewage treatment plant.’”’ The 
letter to T. J. McCall, City Manager, continues 
“and certainly Plant City has set an example 
which would be very profitable for other cities 
to follow.” 

In a later letter the State Board of Health 
added, “. .. we now have almost a year's 
operating data on this plant and. . . appar- 
ently it is achieving a B.O.D. removal in excess 
of 90 per cent. 

This all-Yeomans waste treatment plant, 
built around an ‘Aero-Filter’’ and four dual 
Streamline Sludge Collectors, was designed by 
Alan B. Pimm, Consulting Engineer of Tampa, 
Fla., to meet the needs of the present population 
of approximately 10,000 with provision for pos- 
sible future population growth to 15,000 

The happy sequel to this success story is the 
fact that numerous other communities are fol- 
lowing Plant City’s example. They’re specifying 
Yeomans treatment equipment and getting high 
efficiency at low cost. 


New— Pump Bearings Now 
Immune to Ashes, Sand, 
Emery Dust & Iron Filings 

At last we have an effective answer to bearing 
failures in vertical wet-pit centrifugal pumps— 


the Lubri-Vac ® System. By providing — 
lubrication of the radial bearing, Lbri-Vac has 


The Yeomans Guard, published several times 
a year, is a compendium of news and useful 
information covering the pumping of ma- 
terials and the treatment of wastes, both 
domestic and industrial. We shall be pleased 
to send you the current issue if you'd care to 
have it. Ask your local Yeomans Representa- 
tive—listed in the telephone book yellow 
pages under “‘Pumps’’—or write direct. 


— bearing failures and pump servicing” by 
95%. 

Lubri-Vac has been tested under field oper- 
ating conditions for more than two years; and 
in the laboratory it has met even more grueling 
conditions, by pumping a solution of 3000 p.p.m. 
abrasive content—60% coarse beach sand, 20% 
ashes, 15% iron filings and 5% emery dust! 

Performance like that shows why we have 
made Lubri-Vac standard equipment on all 
Yeomans vertical wet-pit centrifugal pumps. 

There’s a new bulletin with design and labora- 
tory test data, the complete Lubri-Vac story— 
sent on request. 


How to Make Your 
Centrifugal Pumps 
Last Longer . . . 


If you're interested in making your centrifugal 
oa last longer—and who isn’t?—you should 

ave a copy of our Manual 2000, ‘‘Handbook 
For Care of Centrifugal Pumps.” In it you'll 
find easy-to-read, illustrated tips on avoiding 
common pump troubles... several helpful 
facts about preventive maintenance and a 
maintenance “timetable” remainding you of 
things to do every month, every three months, 
every six months and every year. Step 1, not 
listed, is—‘‘Now’s a good time to write for your 
free copy . . . Manual 2000." 


Difficult Industrial Wastes 
Successfully Treated 
In Yeomans Plants 


A number of industrial wastes, including some 
described as ‘“‘difficult,’’ are being treated in 
Yeomans plants—with results described in some 
instances as “‘miraculous.” 

Efficient treatment is the main objective, of 
course; but the extraordinarily low cost of Yeo- 
mans plants—as to both construction and opera- 
tion—is a factor that is pleasant to consider. 

If you have a knotty problem of industrial 
waste treatment, it makes much sense at abso- 
lutely no cost to find out how we may be able 
to help solve it. Just write a letter. 


® Registered Trade Name. 


YEOMANS COMPANY 


1999-7 N. RUBY STREET, MELROSE PARK, ILLINOIS 


Manufacturers of: Centrifugal Pumps and Pneumatic Ejectors for Buildings, Municipalities, and 
Industrial Applications, and a Full Line of Waste Treatment Equipment. auuum= 
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SEWAGE AND INDUSTRIAL WASTES 


This is Chicago, 
second largest city 
in the U. S. A— 
population over 
314 million. 


A view of Lake Street, Chicago, 
as it looked 100 years ago. 
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SEWAGE AND INDUSTRIAL WASTES 


they’ve been coming 
back for more... 


CHICAGO installed cast iron 
water mains 100 years ago... 
and instalis them todayl 


A famous jurist defined good will as the 
“probability of the customer’s returning to the 
old stand.’”’ Chicago’s Water Department has 
been coming back for more cast iron pipe for 100 
years. That’s good will—yes—built on proved 
performance. Chicago has century-old 

cast iron pipe in its water distribution system. 


Cast iron pipe has been a rugged, long-lived 
product from the earliest days. Today’s 
modernized cast iron pipe, centrifugally cast, is 
even stronger, tougher, and more uniform 

in quality. And, where needed and specified, it 
is centrifugally lined with cement mortar 

to assure sustained carrying capacity 
throughout the long life of the pipe. 


Cast Iron Pipe Research Association, 

Thos. F. Wolfe, Managing Director, 

122 So. Michigan Ave., Chicago 3. 
Section of a century-old cast iron 
main still serving in Chicago's 


vast water distribution system. 


The Q-Check stencilled on pipe is the Registered 
Service Mark of the Cast Iron Pipe Research Associotion. 
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€ast iron pipe. This city of “magnificent distance 
_ over 4,000 miles (21 million feet) 
of cast iron mains, supplying 
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FOR MODERN WATER WORKS OPERATION 


SEWAGE AND INDUSTRIAL WASTES 


le-free, low cost 


For troub 
measurement of — 


SEWAGE 
INDUSTRIAL WASTES 
SLUDGE 
IRRIGATION WATER 


BAILEY 


OPEN CHANNEL METERS 
Offer These Advantages: 


1. Easy to Install 

2. Retain Accuracy 

3. Self-Cleaning 

4. Adjustable Capacities 

5. Totalize Multiple Flows 

6. Chemical Feed Control 

7. Flow and Ratio Controls 
Ask for Bulletin 62 


MU22 


BAILEY METER COMPANY 


1066 IVANHOE ROAD e CLEVELAND 10, OHIO 
METERS and CONTROLS for SEWAGE and WATER 


VENTURI TUBES, FLUMES, WEIRS, NOZZLES, ORIFICES * DIRECT MECHANICAL AND REMOTELY 
LOCATED REGISTERS * AIR-OPERATED, ELECTRONIC AND ELECTRIC CONTROLS, 
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Lakeside’s waste water passes through a Link-Belt Thru-Clean Bar 
Screen (1), where over-l-in. solids are removed and chuted to the 
Link-Belt Flight Conveyor. The effluent next goes to the Straightline 
Grit Collector (2). Here grit and canning wastes that settle out are 
discharged to the flight conveyor. The water then flows over two Link- 
Belt Liquid Vibrating Screens (3), where the last of the objectionable 
solids are separated and the waste water is piped to the sewerage system. 


WASTE WATER MINUS 
1” SOLIDS 


1” soups 


TREATED WASTE WATER 


FLIGHT CONVEYOR 


STRAIGHTLINE GRIT COLLECTOR 


— — — 


Here’s how one 


plant cleans up its waste water 


Compact, efficient LINK-BELT 
treatment equipment installed 
at Wisconsin cannery 


faye many other plants, Lakeside Packing Co. 
of Manitowoc, Wis., had a problem of how 
to remove waste from its wash water before dis- 
charging it into the municipal sewerage system. 
And, just as many others have done, they called 
in Link-Belt engineers. 

The efficient Link-Belt system now employed 


13,482 
LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 
Chicago 1. To Serve Industry There Are Link-Belt Plants and 
Sales Offices in All Principal Cities. Export Office, New York 7; 
Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; 
South Africa, Springs. Representatives Throughout the World. 


removes solids from the water in three stages 
at a peak rate of 24,000 pounds a year. This 
waste is trucked away to be used as fertilizer 
and feed. 

There are other benefits of a Link-Belt waste 
treatment system. Your waste water may be 
carrying valuable material down the drain or 
clogging your sewers. No matter what your 
problem, Link-Belt experience and equipment 
assure the system best suited to your needs. Call 
the Link-Belt office near you for complete 
information. 


SANITARY ENGINEERING EQUIPMENT 
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SEWAGE AND INDUSTRIAL WASTES 


Through the years Lock Joint has proven itself in water 
supply and transmission mains—and now more and 


more sanitary engineers are realizing its value for sewer oo Lock Joint Prestressed 
force mains. It withstands high internal pressures and ; readily withstands the 


external loads, resists corrosion, tuberculation and rup- 
ture, has watertight flexible joints and will maintain a : 
high carrying capacity for an estimated life of over 
100 years. 
Its performance is unexcelled, yet this high quality 
pipe is low in first cost and is virtually free from repair 
and maintenance charges. For top performance at rock 
bottom cost, specify Lock Joint Prestressed Concrete 
Cylinder Pipe for your next sewer force main project. 


ine 


Its ability to withstand heavy back- 
loads frequently makes it possible 
to lay Lock Joint Prestressed Con- 
crete Cylinder Pipe in deep cuts 
without special bedding. The speed 
with which it may be laid and the 
fact that it can be immediately 
backfilled usually makes it unneces- 
sary to sheet the trench. 


SCOPE OF SERVICES—Lock Joint Pipe Company special- 
izes in the manufacture and installation of Reinforced Con- 
crete Pressure Pipe for Water Supply Distribution Mains ina 
wide range of diameters as well as Concrete Pipes for Sani- 
tary Sewers, Storm Drains, Culverts and Subaqueous Lines. 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P. ©. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: 
Wharton, N. J., Turner, Kan., Detroit, Mich. 
BRANCH OFFICES: Casper, Wyo. + Cheyenne, Wyo. + Denver, Col. 
Kansas City, Mo. + Valley Park, Mo. + Chicago, Ill. + Rock Island, Il. 
Wichita, Kan. + Kenilworth, N. J. + Hartford, Conn. + Tucumcari, 
N. Mex. + Oklahoma City, Okla. + Tulsa, Okla. 
Beloit, Wis. + Hato Rey, P. R 
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SEWAGE AND INDUSTRIAL WASTES 


...-whatever your 


VALVE PROBLEMS... 


1OWa Squa 
Valves—Thy, Gate 
Gate Valves Osh wo rvice 


or Operated discharge ter lines 


Mo peration—Pum 


is ready to meet 
your every 
requirement.... 


IOWA’S complete line of 
Gore valves is specially 


ome designed for severe and 
yol 


particular operating conditions in 

“filter plants, sewage disposal plants, 

BES a dams, pumping stations, distribution systems or 
wherever water control is required. Let us help you solve 

_ your ane Specify IOWA valves and get the best! 


IOWA COMPANY 


201-299 N. Talman Ave., Chicago 80, Ill. * A Subsidiary of James B.Clow & Sons 
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SEWAGE AND INDUSTRIAL WASTES 


At Levittown, Pennsylvania a large city grows. 
According to Reader’s Digest, this is one of the 
fastest-growing communities in the world. 
Their modern sewage plant was designed by 
Albright & Friel, Inc. with Levitt & Sons’ 
Sanitary Engineer, F. J. Biele. 


operability in a control room layout designed for 


P.F.T. “CONTROLLED 


This modern control room is part of a 
well-designed sewage treatment plant 
rushed to completion in connection with 
the Fairless Plant of U.S. Steel. The plant 
was planned for flexible capacity and 
simple operation with P.F.T. ‘Controlled 
Digestion’ equipment. 
The control chamber is ideally housed 
. .. surrounded by the four 55-foot diges- 
ters. P.F.T. Cover Position Indicator Dials 
with low-level alarms) flank each side of 
the room. An operator may see the exact 
position of the P.F.T. Floating Covers on 
his tanks at a glance. He may keep close 
control of supernatant liquor by means 
of the P.F.T. Supernatant Selectors and 


Outside view of the four 55-foot digesters showing 
the convenient position of the control room. 


NEW YORK « LOS ANGELES + SAN FRANCISCO + 


DIGESTION” SYSTEM 


Gauge Glass located just below the indi- 
cators. 


Ample space is provided in the control 
room for convenience in operation of the 
digester system. 


The gas-fired P.F.T. Heater and Heat 
Exchanger (at left) has a capacity of 
750,000 Btu per hour. The other unit 
(at right) is gas and oil fired with a 
500,000 Btu per hour capacity. The en- 
tire plant incorporates the latest thinking 
in plant and control room design. 

Modern safety features include these 
P.F.T. Gas Safety Units—two 3-inch 
waste gas burners; four 3-inch pressure re- 
lief units; four 3-inch low-pressure checks; 
four 3-inch sediment traps and accumu- 
lators; flame cells; manometers and drip 
taps. The gas safety equipment is located 
in a separate room. 

Complete information on all or part of 
Levittown’s equipment is yours upon request. 


Design | Albright & Friel, Inc., 
of plant by | Philadelphia, Pa. 


waste treatment equipment 
exclusively since 1893 


PACIFIC FLUSH TANK CO. 


4241 Ravenswood Avenue 
Chicago 13, Illinois 


CHARLOTTE,N.C. JACKSONVILLE DENVER 
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SEWAGE AND INDUSTRIAL WASTES 


You'll have less 
infiltration... rh 


conserve plant 
capacity... 


Total infiltration in an aill- 
Transite sewer system (over 
5 miles of pipe) was so little 
the trickle had to be meas- 
ured through a 3-in. pipe in- 
serted in the Parshall flume! 


—Because of this tight joint used 
with Transite’ Sewer Pipe 


THE reduction of ground water infiltra- 
tion brought about by the Transite 
Joint—now standard on all sizes of 
Transite Sewer Pipe—can lead to a 
number of cost-saving results. 


For example, on one recently installed 
Transite System using 28,540 feet of 
Transite Sewer Pipe, in diameters of 6 
through 18 inches, the infiltration per 
inch of diameter, per hour, per mile of 
pipe came to a mere 0.85 gal. This low 
infiltration (including that from man- 
holes and connections to house sewers) 
was achieved despite the fact that a con- 
siderable portion of this installation was 
below the prevailing ground water table. 
(For specification purposes, an infiltra- 
tion allowance of 10 gallons per inch of 
diameter, per hour, per mile of pipe may 
be used with Transite Sewer Pipe.) 


Obviously, such minimum ground 
water infiltration helps reduce the load 


Transite is a 


on treatment plants, cuts down on treat- 
ment costs, and conserves plant capacity 
for future expansion needs. This reduced 
infiltration plus Transite’s high flow ca- 
pacity (Manning’s N=.010) often permits 
the use of smaller diameter pipe for new 
installations. 

For further information on how this 
Transite Joint, used with corrosion re- 
sistant asbestos-cement Transite Pipe can 
help reduce your sewage costs, write 
Johns-Manville, Box 60, New York 16, 
N. Y. Ask for folder TR-103-A. 


TIGHT ALL THE WAY... Johns-Manville 
Transite Building Sewer Pipe assures a 
tight sewer system throughout. Many 
municipal officials are insisting that house 
and building connections to their sewage 
lines be made with Johns-Manville Build- 
ing Sewer Pipe to assure tightness 
throughout their systems. This pipe also 
has a rubber ring sealed joint. 


Jobne-b 
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RANSITE SEWER PIPE 
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300 TONS 
FERTILIZER 
YEAR 


produced in Stamford 
disposal plant 


Keis & Holroyd, Consultants 


When the Sewage Disposal Plant in Stam- 
ford, Connecticut, began operation in 1944, 
the flash-dried sludge produced in the C-E 
Raymond System was burned in the plant’s 
adjacent garbage incinerator. 

In a short time, however, a company was 
located to purchase the plant’s entire out- 
put of flash-dried sludge for resale in mixed 
fertilizer. Then, recently, the Stamford 
Park Department decided to utilize it them- 
selves, to replace some of the commercial 
fertilizer they buy. The savings to the Park 
Department are substantial, since the ap- 
proximately 300 tons per year furnished 
by the disposal plant would cost as much 
as $12,000 if purchased as commercial fer- 
tilizer. 


The Stamford Plant is a model of effi- 
ciency. Its removal rate of approximately 
70% represents a reduction of suspended 
solids from 350 parts per million to 90 
parts per million. 

The unit operates from 20 to 25 hours 
per week. As more of the Stamford area is 
served by sewers, the operating time will 
increase, but there will be no need to pur- 
chase additional equipment. 

All of the heat for flash-drying is ob- 
tained from the garbage incinerator. 

The same highly efficient sludge disposal 
equipment can serve you, too, whether your 
community is large or small. For complete 
details, get in touch with the C-E Raymond 
office nearest you. 

B-719A 


C-E RAYMOND SYSTEMS ARE MORE WIDELY USED THAN ANY OTHER HEAT METHOD 


COMBUSTION ENGINEERING, Inc. 
RAYMOND DIVISION 
1315 North Branch Street, Chicago 22, Illinois 


Western Office: 510 W. Sixth St., Los Angeles 14, Cal. © 


Eastern Office: 200 Madison Ave., N. Y. 16, MN. Y. 


ALSO FLASH DRYING AND INCINERATION SYSTEMS FOR INDUSTRIAL WASTE DISPOSAL 
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SEWAGE AND INDUSTRIAL WASTES 


WASTE 


PAPER MILL WASTES 
SERIES METAL PLATING WASTES# 


WATER WASTE 


NIDE BEARING 
R WASTE 


FERROUS 
SULFATE 
FEEDER 


No. Vi in a series depicting INFILCO’S successtid of ‘waste problems. 


There is no “cure all” We invite your specific inqutries 
for solving waste and know that our wide experience 
treatment problems. of treatment 
For EXAMPLE: our thorough Wit prove hetpju to you. 
evaluation of your problem a. 70-S 
could dictate the 
utilization ofionexchange 4NMFILCO INC. 
rather than the precipitation 
equipment found most Tucson, Arizona 
practical in the existing E 
plating waste installation Plants in Chicago and Joliet, Illinois 
diagrammed above. FIELD OFFICES IN 28 PRINCIPAL CITIES 
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DOUBLE-X Pipe Is Easily Laid 


Easy to install and providing bottle-tight joints under low, medium and high pres- 
sures AMERICAN Double-X mechanical joint pipe is designed to give long and 
dependable service with a minimum of maintenance. The joints are so simple and 
rugged that common labor can make them up in record time. In addition to a brush 
and a bucket of soapy water, only one tool—a ratchet wrench—is required. 


AMERICAN Double-X pipe serves equally well beneath crowded city streets or in 
outfall sewer installations like the one shown above. This line was constructed of 
20-inch AMERICAN Double-X pipe at Dunedin, Fla. It extends about one quarter 
mile into St. Joseph Sound for disposal of the effluent from the sewage disposal plant. 
AMERICAN’S unexcelled foundry facilities and highly trained and experienced organi- 
zation prove exceedingly helpful on unusual sewage disposal problems. 


Manufactured centrifugally under rigid specifications in diameters 2” through 48”, 
AMERICAN Double-X pipe will stand the impact of heavy loads on shifting soils and 
gives complete job satisfaction. This pipe is manufactured to required wall thicknesses 
for specific operating conditions. You get the exact pipe your conditions require. 
AMERICAN Double-X pipe is conveying sewage, water, gas, crude oil, gasoline, sour 
naphtha, salt brine—and in fact, just about everything that a pipe line can conceivably 
convey. 

A complete line of fittings for use with AMERICAN Double-X pipe is available 
including transition pieces for inter-connecting with other types of joints and pipe. 
Branch stocks of both pipe and fittings are strategically located for your convenience. 


Write for AMERICAN Double-X pipe booklet. A free copy will be sent on request. 


AMERICAN CAST IRON PIPE COMPANY 
Birmingham 2, Alabama 


Pittsburgh Kansas City 
New York City Cleveland 
Seattle Denver 
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Af 
OVER 2000 


REX CONVEYOR SLUDGE 
COLLECTORS IN OVER 700 
CITIES AND INDUSTRIES! 


of REX superiority 7, 


YES over 700 cities and in- 


dustries rely on Rex® Conveyor 
Sludge Collectors for efficient, dependable and economical operation, 
They are applicable for all types of sludge handling or surface skim- 
ming conditions in either sewage, water or industrial waste treatment 
application. 

Here are some of the time-proven features of Rex Sludge Collectors: 


* Balanced Equipment Design— design pro- 
portionate throughout. 


% Rex Z-Metal Chain and attachments—resist 
corrosion and wear. 


* Self-Aligning Bearings—compensate for 
tank irregularities. 


* Centralized, Hardened Wearing Shoes— 
eliminate splitting strains on wooden 
scraper flight 


* Offset Split Drive Sprockets — eliminate 
cantilevered brackets. 


* Double Life Sprockets—chain engages 
every other sprocket tooth. 


* Drive Unit—compact, totally enclosed. 
Shear pin protection. 


* Sub-Assemblies—shop assembly of drive 
units and shaft assemblies assure prop- 
er alignment and fit. 


MAKE SURE YOU WILL BE THE NEXT ONE to profit from Rex design and Rex quality. Get all 
the facts on Rex Conveyor Sludge Collectors. Call your nearest Rex Sanitation Engi- 
neer or write for Bulletin 47-9. Chain Belt Company, 4606 W. Green- 


CRAIN > 


REX 


field Ave., Milwaukee 1, Wisconsin. 


Chain company of muwauxee 


Atlanta Baltimore Birmingham Boston « Buffalo « Cincinnati Cleveland 
® Dallas Denver Detroit El Paso Houston « Indi 


© Konsas City 


Los Angeles Lovisville Midland, Texas « Milwaukee Minneapolis New York 


Philadelphia Pittsburgh «© 


Portiand, Ore. 


West Springfield, Moss. © St. Louis 


Salt Lake City Son Francisco Seattle Tulsa Worcester 
Distributors in Principal Cities in the United States and abroad 


Export offices: 4800 W. Mitchell Street, Milwaukee, W’ 
19 Rector St., New York City 
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made from the only TIME-TESTED MATERIAL 


When considering air diffusers, these facts 
are worth keeping in mind: Of the many aera- 
tion methods and materials tried since the 
discovery of the activated sludge process (in 
1915), only one has stood the test of time. 
Only porous ceramic diffusers have been used 
with continued success. And more installa- 
tions have been made with ALOXITE aluminum 
oxide diffusers than all makes combined. Hun- 
dreds are still operating — many after over 
20 years’ service. 

The inherent advantages of ALOXITE dif- 
fusers are: (1) A highly uniform grain 
structure. This assures uniform, small-bubble 
diffusion, and, consequently, optimum absorp- 
tion. (2) A smooth, low-resistance surface. 


The glass-like ceramic bond that coats each 
grain minimizes pressure loss or clogging. (3) 
Permanent resistance to corrosion. (4) Adapt- 
ability to practically all cleaning methods. 
(5) Great strength and ruggedness. 

ALOXITE diffusers are available in plate or 
tube form, and in a full variety of grades. 
This permits maximum flexibility of design. 
It also lets you select the exact grade for opti- 
mum diffusion, (consistent with air supply 
quality, pressure loss characteristics, and over- 
all life). This is particularly 
important since the intro- 
duction of the oxygen ab- 
sorption test. 


Write for free 56-page booklet. 


Registered Trade Mark 


Dept. N-34, Refractories Div. 


The Carborundum Co., Perth Amboy, N. J. 
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THIS SHAPE solved city’s 


sewer problem 


The problem was to enclose an open storm sewer, yet retain 
adequate waterway under limited headroom. A single round 
pipe of the right capacity would not fit the headroom, and a 
multiple installation of smaller pipe would add to the expense. 

The solution was Armco Pipe-Arch, a single structure that met 
both the water capacity and headroom requirements. 

There's a type and size of Armco Corrugated Metal Structure 
for almost every municipal sewer need. Standard Corrugated 
Pipe and Pipe-Arch meet normal service conditions. Where 
severe corrosion is a factor, you can specify Armco ASBESTOS- 
Bonpeb. It withstands acidic as well as alkaline wastes. Armco 
PAVED-INVERT will guard against erosive flow. 

For larger sewers there is Armco MuULTI-PLATE Pipe or 
Pipe-Arch. Write for complete data. 

Armco Drainage & Metal Products, Inc., 
1984 Curtis Street, Middletown, Ohio. 
Subsidiary of Armco Steel Corporation. 


Armco Sewer Structures 
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COMMINUTORS ARE READILY INSTALLED in new or existing rectan- 
gular straight-through flow sewage channels. They may be used cither as 
single units shown above or multiple units, depending on your needs. 


Worthington comminutors eliminate 
costly handling of sewage solids 


With a Worthington comminutor operating continu- 
ously, you can forget about raking, hauling, grinding, 
and burial or incineration of coarse solids. Here's 
why: 

Worthington comminutors automatically cut coarse 
solids in raw sewage so rapidly that loss of head is 
minimized. Peak loads in excess of comminutor 
capacity are easily handled by a baffle screen. The 
addition of a mercury seal keeps all working parts 
watertight for continuous operation even when com- 
minutor itself is submerged. 


Quick, simple installation in either new or existing 
rectangular sewage channels, indoors or outside, 
keeps costs to a minimum. Stainless steel screens and 
cutters are easy to remove for inspection, adjustment, 
sharpening or replacement. 

Worthington engineers will be glad to help you 
mechanize and modernize this or any other phase of 
your sewage treatment. Write for full details on 
Worthington’s complete line of sewage disposal 
equipment. Worthington Corporation, Public Works 
Division, Section W.3.3, Harrison, N. J. 
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THERE’S NO SAFE SUBSTITUTE 


Clay Pipe Sewerage MUST Keep 
Pace With Every Growing City! 


Fast-growing suburbs of Minneapolis are using 
Clay Pipe by the mile! This job — the Ardmore 
project — calls for 7,892 feet of Clay Pipe. An- 
other project in nearby Richfield, handled by the 
G. M. Orr Co., calls for 100 miles of Clay Pipe. 


Throughout the nation, Clay Pipe is solving the 
sewerage problems of growing communities. It’s 
preferred because it never wears out! 


PUBLIC OFFICIALS recommend Clay Pipe because 
every section is guaranteed for 50 years. 


ENGINEERS specify Clay Pipe because it can’t be 
corroded by acid waste or sewer gas. 


CONTRACTORS depend upon Clay Pipe for ready 
availability and fast, easy installation. 


The manufacturers of Clay Pipe work constantly to make this fine product 
even better through research. You can be sure you're getting the latest and 
best when you specify Vitrified Clay Pipe. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1520 18th St. N.W., Washington 6, D. C. 


311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio 
703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
100 N. LaSalle St., Rm. 2100, Chicago 2, IIl. 
206 Connally Bldg., Atlanta 3, Ga. 
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New developments 
in “controlled digestion” 


A STATEMENT OF POLICY 


In the development of controls for the 
separate sludge digestion process, the 
Pacific Flush Tank Company has been 
a leading contributor. The P.F.T. 
Floating Cover was developed to pro- 
vide means for positive submergence 
of the scum in the seeding liquor and 
allow safe gas utilization. P.F.T.’s 
development of external heating of 
recirculated digester contents and raw 
sludge assures the maintenance of con- 
stant optimum digester temperatures. 
And more recently the development of 
the P.F.T.-Pearth Gas Recirculation 
System provides a positive means for 
the rapid dispersion and elimination of 
scum accumulations. 


Our Policy is Clear — With our many 
contributions to the basic knowledge 
of the sludge digestion process, it has 
always been our policy to point out the 
advantages of closely controlling all 
factors affecting digestion. With effec- 
tive controls, operational difficulties 
are eliminated and successful digestion 
results—the production of an inoffen- 
sive sludge of uniform concentration 
suitable for ultimate disposal. 


We will continue to advocate the 
use of established design criteria for 
digestion capacity as formulated by 
consulting engineers and State Boards 


NEW YORK @ LOS ANGELES @ SAN FRANCISCO @® CHARLOTTE. N. C. 


of Health. We feel that these criteria 
are developed to take into considera- 
tion practical plant operating proce- 
dures and future requirements. These 
criteria cannot be based solely upon 
results of pilot plant studies which re- 
quire careful control by staffs of highly 
skilled technicians. 


The introduction of the P.F.T.- 
Pearth Gas Recirculating System 
provides an economical means of dis- 
persing scum accumulations, making 
the total digester volume available for 
effective digestion. There is no mys- 
terious action in the operation of any 
gas recirculating system. It is merely 
a mechanical action which aids the 
normal biological activity by breaking 
up the scum so that it can be digested. 


To those interested in sewage and 
waste treatment, Pacific Flush Tank 
Company will continue to offer straight- 
forward information about all of its 
equipment and new developments. 


woste treat t equipment 
exclusively since 1893 
PACIFIC FLUSH TANK CO. 


4241 Ravenswood Avenue 
Chicago 13, Illinois 


JACKSONVILLE @ OENVER 
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Effective, two-stage, sewage sludge digestion involves far more than just a 
heated tank! There are four major — and interrelated — requirements. 


Here they are... and here’s what you need to meet them... 


1. Homogeneous mixing 2. Simplified Sludge Heating 
and elimination of scum COOL water TT coor stuoce 
> ENTERING 


' LEAVING 


Requires an efficient 
Calls for intensive mix- heat exchanger of sim- 
ing in the Primary by ‘ plified design . . . with- 
means of high-capac- \ out excessive and com- 
ity propeller and draft plex instrumentation. 


HEATED SWLUDGE WarTER 
LEAVING ~ ENTERING 


Storage 4. Simplified Control 


Demands a Secondary 
equipped with a mov- 
able, steel dome gas 
holder to even out 


fluctuations and insure 

a constant supply to 
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Most important of all . . . you need a balanced and integrated System to meet 
these needs economically. Not an expensive conglomeration of unrelated units. 
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you compare the characteristics of Dorr Multdigestion* with any other diges- 
tion equipment. 
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Sewage Works 


MIAMI’S VIRGINIA KEY SEWAGE 
TREATMENT PLANT * 


By Joun S. Beruen, Jr. 


Partner, Metcalf & Eddu, Boston, Mass. 


On August 17, 1953, construction of 
the Virginia Key sewage treatment 
plant for the city of Miami was offi- 
cially begun. This plant will have an 
immediate average capacity of 47 
m.g.d., will require three years to com- 
plete, and will eventually treat all of 
the sewage from the city. It will be 
located approximately 3 mi. southeast 
of the center of downtown Miami on 
one of the islands forming the eastern 
shore of Biscayne Bay. Sewage arriv- 
ing at the plant will receive complete 
treatment by means of the ‘‘high-rate”’ 
activated sludge process before it is 
discharged, after chlorination, into the 
Atlantic Ocean through a series of 
outlets located about 1 mi. offshore. 

Since the first sewer was laid in 
downtown Miami in 1906, the city has 
grown from a small community to one 
whose permanent population in 1950 
was 250,000 persons. Although Miami’s 
initial development was the result of 
its climate and favorable location for 
tourist activities, its later growth has 
been influenced by the many opportuni- 
ties offered its permanent residents in 
business, commerce, manufacturing, 
and in the construction industry. In 
addition, its importance as a tourist 
resort has continued to grow until, at 
present, the influx of tourists during 
the peak winter months swells the total 
population within the city limits to an 
estimated 350,000 persons. Not all of 

* Presented at 26th Annual Meeting, Fed- 


eration of Sewage and Industrial Wastes 
Ausns.; Miami, Fla.; Oct. 13-16, 1953. 


the population is served by sewers, 
however, many of the outlying areas 
within the city limits still being served 
by septic tanks. It is estimated that 
65 per cent of the winter population is 
connected to the sewers and that, cur- 
rently, the sewage from 230,000 per- 
sons is discharged without treatment 
through 70 outlets into Biscayne Bay, 
the Miami River, and the Little River. 
Approximately 200 mi. of sewers and 
22 pumping stations comprise the pres- 
ent sewer system. 

Both rivers discharge into Biseayne 
Bay, a shallow body of water whose 
average depth is approximately 5 to 
6 ft. at high tide. This condition, 
coupled with a range between high 
and low tide of only 2.5 ft., resulted 
in gross pollution of the waters along 
the waterfront and far out into the 
bay. It was recognized that unless 
steps were taken to remedy the pollu- 
tion of the rivers and bay, conditions 
would continue to deteriorate, with fur- 
ther threats not only to public health, 
but also to the economic, esthetic, ree- 
reational, and commercial interests of 
the city. 

As a result of a survey of these wa- 
ters made in 1949 by the Florida State 
Board of Health, the city retained the 
Miami Sewer Project Associates to re- 
port upon and to prepare plans fer 
abatement of the pollution. This group 
of associates consisted of the two Miami 
firms of Maurice H. Connell and As- 
sociates, Inc., and Rader Knappen 
Tippetts Engineering Co. (now Rader 
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Engineering Co.), and of Metcalf & 
Eddy of Boston. 

The works proposed by these con- 
sulting engineers consisted of inter- 
cepting sewers and several small pump- 
ine stations to collect all sewage now 
being discharged to the bay and rivers, 
two large pumping stations to pump 
all the sewage thus collected through 
a 72-in. reinforced concrete force main 
across Biscayne Bay to Virginia Key, 
a sewage treatment plant upon the 
northerly end of Virginia Key, and an 
outfall extending about 1 mi. into the 
Atlantic (Figure 1). 
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SEWAGE AND INDUSTRIAL WASTES 
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Basic Design of Treatment Plant 


Designs for the sewage treatment 
plant were based on an estimated con- 
nected permanent and transient popu- 
lation of 330,000 persons, which popu- 
lation is anticipated during the winter 
of 1964 or 1965. In addition to the 
domestic sewage contributed by this 
population, an allowance was made for 
ground-water infiltration, as many of 
the existing sewers are subject to severe 
leakage because of their location below 
the ground-water table and because of 
the wide use of cement joints. An 
allowance was also added for sewage 
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FIGURE 1.—Proposed sewer system and treatment works for Miami, Fla. 
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collected from the business districts, 
which, because of Miami’s role as a 
retail trading center for transients and 
for neighboring communities, are much 
larger than would normally be expected 
for a city of Miami’s population. 
Many persons employed or transacting 
business in these areas are, of course, 
not residents of Miami and so are not 
included in the preceding estimate of 
total population. 

No allowance was made for storm 
water in the plant design, as Miami has 
separate sanitary and storm-water sys- 
tems. However, as in all cities, some 
storm water is undoubtedly discharged 
to the sewage collection system during 
storms, but as it is anticipated that 
neither the ground-water infiltration 
nor the sewage flow from the business 
district will reach maximum values si- 
multaneously with the daily maximum 
flow of domestic sewage, this reserve 
capacity within the plant can be uti- 
lized for such storm-water flow as may 
oceur. Flows beyond the capacity of 
the pumping stations in Miami and 
the Virginia Key plant will be dis- 
charged, after chlorination at the two 
main pumping stations, to the Miami 
River or to Biscayne Bay. 

As a result of studies, it was esti- 
mated that the average sewage flow in 
the winter of 1964 or 1965 would be 
47 m.g.d. and that the peak flow at 
that time would be 84 m.g.d. The 
layout of the plant is such, however, 
that additional treatment units may 
be added to increase the plant capacity 
to 68 m.g.d., expected in 1980. Certain 
other features, such as conduits and 
grit chambers, whose capacity cannot 
readily be increased, have been de- 
signed to handle a flow up to 153 m.g.d., 
the peak flow expected in 1980. 

All sludge handling facilities have 
been designed to serve an estimated 
average annual population of 283,000 
persons. It is anticipated that the 
larger sludge volume during the winter 
months can be successfully handled by 
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digested sludge beyond the capacity of 
the sludge dewatering and incineration 
units, or if necessary, by increasing the 
average days of operation of these units 
from five to six days a week. This 
situation will exist, however, only at 
the end of the design period. 


Description of Plant 

Figure 2 is a flow diagram of the 
plant, which will be of the ‘‘high- 
rate’’ activated sludge type employing 
primary and secondary treatment proc- 
esses With separate sludge digestion 
and incineration facilities. Primary 
treatment at the plant will consist 
solely of grit removal. Sereening of 
the sewage will be done in Miami at 
the pumping station and no primary 
settling tanks will be constructed at 
the treatment plant for reasons given 
later. 

The secondary treatment process will 
consist of high-rate aeration in stand- 
ard spiral-flow tanks and clarification 
in final settling tanks. Sludge return 
methods will be similar to those em- 
ployed in the conventional activated 
sludge process, except that smaller 
quantities will be returned. Excess 
sludge will be concentrated, digested, 
elutriated, dewatered, and incinerated. 
Gas produced in the digestion process 
will be utilized as fuel for the gas en- 
gines driving the blowers and gen- 
erators. 


Character of Sewage 


As in the case of the design flows, 
estimates were also made of the 
strength of the sewage to be treated. 
Miami does not have any large wet 
industries whose wastes would have 
to be taken into consideration in de- 
sign of a treatment plant. Rather, it is 
anticipated that the sewage to be 
treated will be domestic in character 
but relatively weak because of the 
large amounts of ground-water infiltra- 
tion. For design purposes, it was 
assumed that the per capita contribu- 
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FIGURE 2.—Flow diagram of Miami’s Virginia Key sewage treatment plant. 


B.O.D. will be 0.19 and 0.17 lb. per 
day, respectively. 

Based on experience at other plants 
of this type, it is anticipated that the 
average concentration of suspended 


solids and B.O.D. in the final effluent 
will be approximately 25 p.p.m. and 
20 p.p.m., respectively. These values 
are apparently the lower limits ob- 
tainable with this type of treatment. 
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Based on these values, the expected 
over-all removal of suspended solids 
and B.O.D. is approximately 80 per 
cent. 


Sewage Pumping and Grit Removal 


All sewage reaching the treatment 
plant will be pumped thereto by the 
two new pumping stations to be built 
in downtown Miami. The so-called 
“N.W. 4th Street’’ station will have 
an ultimate capacity of 102 m.g.d.; 
the ultimate capacity of the smaller 
““N.E. 9th Street’’ station will be 51 
m.g.d. At present, however, only suffi- 
cient pumping capacity will be pro- 
vided to handle 54 m.g.d. at the ‘‘N.W. 
4th Street’’ station and 41 m.g.d. at 
the ‘‘N.E. 9th Street’’ station. Both 
stations will be equipped with auto- 
matic, mechanically-cleaned bar racks 
and grinders. Chlorination facilities 


also will be provided to control odors 
at the stations, to control formation of 
slimes in the 3-mi. foree main under 
Biscayne Bay, and to retard decompo- 


sition of the sewage as it passes through 
the force main. 

Upon reaching the treatment plant, 
the sewage will first pass through two 
aerated grit chambers patterned after 
the Columbus, Ohio, tanks. The spiral 
flow through these chambers will be 
maintained by the use of removable 
air diffusion equipment. Variable- 
speed blowers will furnish a maximum 
of 5.25 eu. ft. of air per lineal foot of 
chamber. Only sufficient air will be 
used, however, to prevent deposition of 
organic matter and to obtain a well- 
washed grit. Grit separated from the 
sewage will be deposited in a trench 
beneath the diffuser tubes and will be 
removed, elevated, and discharged to 
pneumatie grit ejectors by bucket ele- 
vators. Separate grit washing facilities 
will not be provided. The capacity of 
the grit collection and elevating equip- 
ment in each tank is 90 ecu. ft. per 
hour, which is sufficient to handle grit 
at the rate of 28 ecu. ft. per million gal- 
lons of raw sewage. Eack grit ejector 
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will have a capacity of 50 cu. ft. Con- 
trol of the operation of the ejectors 
will be manual, using compressed air 
at a pressure of 75 lb. per sq. in. 
Grit can be discharged at not less than 
30-min. intervals through a cast-iron 
pipe to a dump area located at the 
northeast corner of the plant property. 

A Parshall flume located at the efflu- 
ent end of each grit chamber will serve 
to maintain the water surface in the 
grit chambers, and to measure the sew- 
age passing through the plant. Each 
flume will have a 5-ft. throat. 


Preliminary Settling Tanks 


As previously noted, no preliminary 
settling tanks have been provided, al- 
though space has been left and the 
plant hydraulics so established that 
tanks can be added in the future if 
such a step becomes necessary. The 
decision to omit the tanks was made 
after a study of the operation of the 
New York City, Los Angeles, Houston, 
and Phoenix plants indicated that, be- 
cause of the weak sewage expected at 
Miami and in order to reduce the 
dangers of septicity in such a warm 
sewage, such tanks were not essential 
to the process. Moreover, although the 
lowered gas production in the digesters 
resulting from the destruction of some 
of the volatile matter in the aeration 
process will increase the quantity of 
diesel fuel required for power genera- 
tion and blower operation, the esti- 
mated cost of the additional diesel fuel 
is not sufficient to warrant construe- 
tion and operation of primary tanks 
solely to obtain an increased supply of 
sludge gas. 


Aeration Facilities 

After passing through the grit 
chambers, the sewage will be aerated 
for 2.75 hr. in four aeration tanks. 
Both these tanks and the final settling 
tanks are so arranged that they can be 
operated either as a single battery or 
as two separate batteries. If the tanks 
are operated as two separate batteries, 
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each battery will receive return sludge 
only from its separate battery of final 
settling tanks. Return sludge may be 
discharged either into the aerated in- 
fluent distribution channel of the aera- 
tion tanks, or into the head of the first 
pass of each tank. The piping at the 
tanks is so arranged that the mixed 
liquor or raw sewage may be dis- 
charged to the head of the first. or 
third passes of the tanks in any pro- 
portion. 

Each of the four aeration tanks is 
divided into three passes, each pass 
being 22 ft. wide by 210 ft. long with 
a 13-ft. water depth. The tanks will 
be conventional spiral-flow tanks using 
removable air diffusers. Each air dif- 
fuser will have a normal capacity of 
6 

Air for the tanks will be. furnished 
by four 10,400-c.f.m. positive displace- 
ment blowers. With three of these 
blowers in operation, the air supply 
at design flow will be 0.96 cu. ft. per 
vallon of raw sewage, or 800 cu. ft. 
per pound of B.O.D. in the raw sewage, 
0.56 eu. ft. per square foot of tank 
area, and 0.0078 cu. ft. per gallon of 
raw sewage per p.p.m. B.O.D. removed 
in the plant. The last parameter is 
that proposed by Freese (1) who esti- 
mated that 0.0045 eu. ft. of air per 
vallon of raw sewage per p.p.m. B.O.D. 
removed in an activated sludge plant 
was required for an activated sludge 
process. This quantity of air was re- 
ported to be largely unaffected by the 
aeration period, the ratio of return 
sludge, the degree of preliminary treat- 
ment, and the depth of aeration tank. 
However, a study of data from ten 
activated sludge plants, including four 
in the southwest, indicated that for the 
plants studied the amount of air used 
was 0.0055 cu. ft. per gallon per p.p.m. 
5-day B.O.D. removed for all of the 
plants, and 0.0062 eu. ft. per gallon 
per p.p.m. 5-day B.O.D. removed for 
the southwestern plants. Hence, some 
safety factor is provided in the design 
of the Miami aeration facilities. 
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Each of the four blowers will be 
driven by a separate non-supercharged 
four-cycle engine having a maximum 
speed of 514 r.p.m. Two of the en- 
vines will be spark-ignition type using 
digester gas as fuel. The other two 
will be dual-fuel engines that will auto- 
matically proportion the  gas-diesel 
fuel ratio in accordance with gas avail- 
ability. 

Before it enters the blowers air will 
be filtered by means of automatic 
viscous filters followed by dry-unit fil- 
ters, all contained in single filter hous- 
ing. One complete filter unit will be 
furnished for each blower. 

A system of froth control to be in- 
stalled on the second and third passes 
of each aeration tank will consist of a 
series of overlapping sprays arranged 
to produce a continuous high-velocity 
spray along a plane parallel to the 
longitudinal wall of the tanks. These 
sprays will be directed against the 
water surface of the walls opposite 
from the diffuser tubes. Water for this 
system will be final effluent that has 
been strained through an automati- 
cally-cleaned strainer with 1/64-in. 
openings. 


Settling Tanks 


The final settling tanks will be econ- 
ventional rectangular tanks equipped 
with chain-and-flight sludge and scum 
collection mechanisms. Seum collection 
mechanisms are required on these tanks 
because of the elimination of the pri- 
mary settling tanks, in which skimming 
is customarily performed. There will 
be four settling tanks, providing a de- 
tention period of 2.5 hr. at design flow. 
Each tank will consist of three longi- 
tudinal channels 18 ft. wide, 265 ft. 
long, and with a water depth of 11 ft. 
A eross channel will be provided at the 
influent end of the longitudinal chan- 
nels. The tanks will have on overflow 
rate of 790 g.p.d. per square foot and 
a weir rate of 14,800 g.p.d. per linear 
foot at design flow. 

Each of the two sludge pumping 
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stations will contain three variable- 
speed centrifugal pumps capable of 
providing return sludge rates of 4 to 
22 per cent of the design sewage flow. 
Scum from the settling tanks will be 
removed by helical skimmers, flushed 
into pneumatic ejectors, and discharged 
to the digesters. 


Sludge Concentration and Digestion 


The return sludge is to be pumped 
to a distribution box at the influent 
end of the aeration tanks, at which 
point it will be divided in any propor- 
tion between the aeration tanks and the 
waste sludge concentration tanks. At 
the maximum sludge wasting rate an- 
ticipated (8 per cent of design flow), 
the overflow rate at the concentration 
tanks will be 790 g.p.d. per square 
foot. Two concentration tanks will be 
provided, each 55 ft. in diameter with 
a 13-ft. water depth. The lower 3 ft. 
of each tank will be utilized to con- 
eentrate sludge for a 24-hr. period. 
Scum removal devices also will be pro- 
vided on each concentration tank. 

Concentrated sludge will be pumped 
by two plunger pumps to the digestion 
tanks. In the four digestion tanks, 
each 105 ft. in diameter, with a side- 
water depth of 26 ft. and a cone depth 
of 3 ft., the cones are shallow to reduce 
construction problems and cost of con- 
struction. All tanks will have floating 
covers in accordance with the Florida 
State Board of Health requirements for 
covered tanks. A capacity of 20 eu. 
ft. per pound of dry raw solids added 
is provided. 

Gas produced in the digesters will 
be used as fuel for the gas and dual- 
fuel engines driving the blowers and 
generator. It is anticipated that gas 
production will approximate 9 cu. ft. 
per pound of volatile solids added to 
the digester. Gas, which will be main- 
tained under a pressure of 5 in. of 
water by the floating covers, will be 
compressed by gas boosters to a pres- 
sure of 30 in. of water for use in the 
engines. Excess gas beyond the im- 
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mediate requirements of the engines 
will be further compressed to a pres- 
sure of 40 p.s.i. and stored in a 32-ft. 
diameter spherical gas holder, from 
which it will be automatically returned 
to the system in accordance with the 
gas demand. 


Sludge Elutriation and Dewatering 


Digested sludge will be elutriated in 
two 55-ft. diameter tanks having a side- 
water depth of 13 ft. Piping will be 
provided to wash digested sludge with 
final plant effluent in a two-stage coun- 
tercurrent process or in two parallel 
single-stage operations; or to wash 
sludge after primary digestion, return- 
ing the washed sludge to the secondary 
digestion tanks for compaction and 
storage and simultaneously rewashing 
the sludge from the secondary digestion 
tanks prior to dewatering. Pumps 
capable of furnishing a 4.5 ratio of 
final effluent to unwashed sludge have 
been provided. 

Dewatering of the sludge will be 
done on four 10-ft. by 10-ft. vacuum 
filters. The filter sizes were selected 
on the basis of a solids loading of 2.5 
lb. per square foot per hour. At the 
end of the design period and at this 
loading, it will be necessary to operate 
three filters 18 hr. daily, 5 days a week. 
The filters will be of coiled spring con- 
struction using wet vacuum pumps. 
Filtrate will be collected in individual 
receivers for return to the elutriation 
tanks to assist in coagulation of the 
sludge during the washing process. 


Sludge Incinerators 


Dewatered sludge normally will be 
carried by belt conveyors to two ‘‘ flash- 
drier’’ type incinerators, although pro- 
visions have been made to discharge 
dewatered sludge to trucks or to a 
stockpile for ultimate use on the plant 
grounds. Each incinerator will have 
the capacity to evaporate 6,500 lb. of 
water per hour. Oil will be used as 
the auxiliary fuel for the furnaces. 

The incinerators will be equipped 
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only to burn sludge to ash at this time, 
although provisions have been made to 
provide fertilizer production facilities 
at some future time when coolers, pel- 
leting equipment, grinding equipment, 
conveyors, and storage bins may be 
installed. 


Sludge Disposal Studies 


A study was conducted in July, 1951, 
to determine the relative costs of four 
methods of sludge disposal, as follows: 


Method A. Digestion, elutriation, 
dewatering, and incineration. 

Method B. Digestion, elutriation, 
dewatering, and fertilizer production. 

Method C. Dewatering raw sludge 
and fertilizer production. 

Method D. Digestion and pumping 
digested sludge to sea. 


Method D provided for digestion of 
sludge solids, utilization of the re- 
sultant gas as fuel for the engines, and 
disposal of the digested sludge 22,000 
ft. offshore into 100 ft. of water. Al- 
though this method was the most eco- 
nomical in over-all annual fixed and 
operating costs, it was not considered 
feasible due to possible local objections 
if evidence of the digested sludge dis- 
charged into the Gulf Stream were dis- 
cernable. 

Of the other methods, Method A was 
considered the most economical. 
Method B was somewhat higher in 
over-all annual fixed and operating 
costs because of the added first cost of 
cooling, pelleting, and grinding equip- 
ment, and storage facilities, and be- 
cause of the greater amount of aux- 
iliary fuel required for the drying 
process. Method C was the most ex- 
pensive, due to the cost of providing 
larger dewatering and drying facilities 
and to increased power costs resulting 
from the loss of the digester gas as 
fuel. 

It was estimated that Method B was 
not economically practical unless a 
price of $15 per ton f.o.b. plant could 
be obtained for the dried fertilizer to 
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offset the difference in fixed and operat- 
ing costs. As the price of nitrogen at 
the time of the study was approxi- 
mately $3.15 per unit and of available 
phosphoric acid was $0.40 per unit, the 
sales price of a fertilizer produced at 
this plant was estimated to be only 
$7.50 per ton. If fertilizer were pro- 
duced to be sold at this figure, the net 
operating loss to the city would be ap- 
proximately $25,000 annually. There- 
fore, although provisions have been in- 
corporated in the plant design to add 
fertilizer production equipment if such 
production becomes economical, only 
incineration of the sludge will be prac- 
ticed at this time. 


Other Design Details 


The plant will be completely 
equipped with a metering installation 
to indicate and record all important 
processes including sewage, sludge, and 
air flow throughout all parts of the 
plant. 

Three systems of water supply will 
be provided; namely, fresh city water 
and high- and low-pressure final plant 
effluent. The fresh-water system will 
include a 400,000-gal. concrete under- 
ground storage reservoir capable of 
holding a two-day’s supply under 
heavy draft conditions, which will be 
used during periods of disruption or 
low pressure of the supply. <A hydro- 
pneumatie system will maintain the 
pressure in the fresh-water system 
above 50 p.s.i. The final plant effluent 
systems will consist of manually- and 
automatically-cleaned strainers, a hy- 
dropneumatie system, and _ booster 
pumps. Plant effluent will be used to 
satisfy most of the water requirements 
of the plant. 

Three 3,000-lb.-per-24-hr. air-oper- 
ated chlorinators and one 400-Ib.-per- 
24-hr. hydraulically-operated chlori- 
nator will be provided. The small unit 
will be used for slime control in the 
plant effluent water system; the larger 
units wiil permit prechlorination of 
the sewage at the grit chambers, post- 
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chlorination of the final effluent, chlo- 
rination of return sludge, and chlorina- 
tion of waste sludge. Two 6,000-lb.- 
per-24-hr. evaporators and facilities to 
handle and store 32 1-ton cylinders will 
be installed as part of the chlorination 
system. 


Outfall 


The outfall sewer from the treatment 
plant will consist of 1,700 ft. of 108-in. 
reinforced concrete pipe from the plant 
to the shore and 90-in. reinforced con- 
crete pipe from that point to a point 
approximately 4,500 ft. off shore. 
Twelve outlet ports, varying in size 
between 24 in. and 36 in. in diameter, 
will discharge the effluent parallel to 
the ocean floor over the last 188 ft. of 
the outfall. 

The ocean floor is practically level 
for a distance of 4 mi. from shore, with 
depths not exceeding 25 ft. The lo- 
cation of the outlets was established in 
a 20-ft. depth of water far enough off- 
shore to permit adequate dispersion 
and to prevent creation of a nuisance 
on the beach. 


Hurricanes and Tides 


Because of the exposed location of 
the plant, hurricanes and resulting 
high tides were a major factor in its 
structural design. All structures and 
buildings had, of course, to be made 
capable of resisting the hurricane 
winds. In addition, a sufficient depth 
of fill obtained from dredging in Bis- 
cayne Bay had to be placed on the site 
to prevent the hurricane tides from 
sweeping over it. Studies indicated 
that the maximum hurricane tide 
caused by winds should not exceed 7.5 
ft. above normal mean high water at 
the site, although on two occasions, the 
tide levels have exceeded this elevation 
at Miami Beach and on the mainland. 
However, because of the exposed loca- 
tion, water should sweep around the 
site rather than build up to the sea- 
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ward side as it does at Miami Beach 
and on the mainland. Therefore, most 
of the plant site will be high enough 
to provide a 1.5-ft. freeboard and all 
buildings have been designed to resist 
flotation at this extreme tide. Struc- 
tures such as tanks and conduits which 
ean be flooded have been designed 
against flotation when empty from wa- 
ter levels up to 1.5 ft. above the normal 
high tides. Tides reaching above this 
elevation occurred only 10 times in the 
period from 1940 to 1951. 

Beneath the mangrove swamp on 
which the plant is to be built is a shal- 
low depth of sand underlain by a soft 
porous lime rock known as ‘‘ Miami 
oolite.’’ All structures will be sup- 
ported on piles driven into this rock. 
As is the practice in the Miami area, 
the mangrove roots and the muck will 
not be removed prior to filling the site, 
although the mangrove trunks and 
branches above ground level will be 
removed. Approximately 60 acres of 
swamp will be filled for the plant site. 


Cost 


The plant is being constructed by 
the Paul Smith Construction Co., of 
Miami, Fla., at a cost of $9,216,559, or 
approximately 2.6 per cent below the 
engineer’s estimate of $9,435,810. 

The plant outfall is to be constructed 
by the Diamond Construction Co., of 
Savannah, Ga. at a cost of $1,677,461. 
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SUPPLEMENTAL IRRIGATION WITH 


TREATED 


SEWAGE 


By Henry J. Hunt 


Vice-President, Mead and Hunt, Inc., 


In recent years the United States has 
become water conscious. Elimination 
of raw sewage and sewage treatment 
plant effluent from lakes and streams 
is becoming a real problem. With fur- 
ther population increases, and the con- 
comitant increase in sewage and efflu- 
ent, disposal will become more difficult. 
Use of the effluent for supplemental 
irrigation presents an economical 
means of final disposal. In this way 
the nutrients—nitrogen, phosphate, 
potash, and trace elements—are sup- 
plied in quantities beneficial to plant 
growth. In some cases, particularly in 
the northern cities of the United States, 
large storage reservoirs may be neces- 
sary if winter flows are to be saved 
for summer irrigation. In the southern 
cities, the effluent may be applied 
throughout the year. With these ideas 
in mind, studies have been made of 
the requirements for different locations. 


Conservation of Water and Nutrients 


The effluent from a sewage treatment 
plant contains the moisture and ferti- 
lizing elements essential to plant 
growth. Supplemental irrigation can 
be used in the vicinity of most of the 
cities in the United States, which 
makes it possible to dispose of the sew- 
age effluent in a beneficial manner. Be- 
cause of the shortage of water in cer- 
tain areas, the use of sewage effluent 
should become more common. The idea 
of using effluent for irrigation is not 
new, but the general public has not 
come to appreciate its value. Only 
when shortage of water by use or 
drought becomes serious will the idea 
of conserving this valuable product be 
realized. 


Consulting Engineers, Madison, Wis. 


History of Sewage Irrigation 


Rafter (1) discusses ‘‘Sewage Irri- 
vation’’ and gives considerable data 
of value today. From this paper comes 
the statement: ‘‘In 1857 a Commission 
(Sewage of Towns Commission) was 
appointed to inquire into the best mode 
of distributing the sewage of English 
towns and applying it to beneficial and 
profitable use. In the final report, 
presented in 1865, the Commission said 
that as a result of its labor and investi- 
gation it was of the opinion that the 
right way to dispose of town sewage 
is to apply it continuously to land, 
that the pollution of rivers can be 
avoided only by such application, and 
that the financial results of applying 
sewage to land differ under different 
local circumstances, because in some 
places irrigation can be effected by 
gravity, while in others pumping must 
be employed; also, because heavy soils, 
which may be alone available in places, 
are less fit than light soils for sewage 
irrigation.’’ The Commission also ex- 
pressed the opinion that where local 
circumstances are favorable and un- 
due expense is avoided, towns may de- 
rive profit from applying sewage in 
agriculture. 

During the period 1870 to 1890, sev- 
eral sewage farms were established in 
England, Germany, France, and Italy. 
These farms used raw sewage, which 
was distributed over the areas at fairly 
high rates. The amount of sewage ap- 
plied varied from 400 to 500 gross 
tons per acre per annum on heavy land 
in wet seasons on ordinary crops, to 
about 9,000 gross tons per acre on 
grass plots. On the basis of 80 gal. 
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TABLE I.—Foreign Sewage Farm Data 


Parm 


Application Rate 


Depth 


(ft./yr.) (cu. ft./acre/day) 


Craydon, Beddington 
Doncaster 

Leamington 

Berlin, Malchow 

Berlin, Falkenberg 
Berlin, Osdorf-grossbeeren 
Paris, Gennevilliers 

Paris 


Gravelly 


Heavy 
Heavy 
Sandy 


Sandy or gravelly 
Mostly gravel 


Sand and gravel 
Sand and gravel 


3,860 

395 

546 

288 to 346 
483 

616 to 640 
1,305 
3,915 


(U. 8S.) per capita per day, the annual 
sewage per capita is 97 gross tons. The 
variation in application is shown in 
Table I. 

Probably the first use of sewage for 
this purpose in the United States was at 
Cheyenne, Wyo., in 1883. It was also 
used at Colorado Springs, and Trini- 
dad, Colo.; at Fresno, Pasadena, Red- 
ding, Los Angeles, Santa Rosa, and 
Stockton, Calif.; at Salt Lake City, 
Utah; and at Helena, Mont. 

As the art of sewage treatment de- 


veloped and the coarser materials were 
removed, it was found that the applica- 
tion of the effluent was more desirable. 
This eliminated some odors and there 
was less chance for disease contamina- 
tion. Under present conditions, the 
effluent from a modern treatment plant 
is safe for application to growing crops 
of all kinds. 


Supplemental Irrigation 


A study of long-time rainfall de- 
ficiencies for each of the growing 
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FIGURE 1.—Deficiency duration curves based on a minimum use of water per month for 
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ACRE-FEET DEFICIENCY IN 7 MONTHS 


FIGURE 2.—Relationship of annual rainfall to supplemental irrigation for various 
U. S. cities. 


months at cities in various sections of 
the United States shows that supple- 
mental irrigation is necessary to some 
extent in every case. For the cities 
with a normal annual rainfall of 55 in. 
the amount of irrigation is less than 
for cities having a 30-in. or 15-in. an- 
nual rainfall. Figure 1 shows the vari- 
ation in supplemental irrigation re- 
quired, represented by deficiency dura- 
tion curves. These curves are based on 
an assumed minimum requirement of 
3 in. of water (rainfall plus irrigation) 
for April and October, and 3.5 in. per 
month for May to September, inclusive. 
It will be noted that during 33.5 per 
cent of the time (April to October, 


inclusive) some supplemental irriga- 
tion is necessary for New Orleans, La., 
whereas 95.5 per cent of the time sup- 
plemental irrigation is necessary at 
Salt Lake City, Utah. At Madison, 
Wis., supplemental irrigation is needed 
in varying amounts for 60 per cent of 
the growing months. All of the curves 
are for the period of record to and in- 
cluding 1949 for each station except 
Phoenix, Ariz., and Indio, Calif. The 
ordinate above the curve at any point 
is the rainfall, the ordinate below the 
line being supplemental water required 
for plant growth. Tacoma, Wash., 
which has high winter precipitation 
and consequently a high total annual 
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rainfall, requires nearly as much sup- 
plemental irrigation as Bismarck, 
N. Dak., with low annual rainfall. 

The relation of the annual rainfall 
to the supplemental irrigation for the 
various cities investigated is shown in 
Figure 2. The points on the lower 
curve indicate the trend of the re- 
quired supplemental irrigation with 
the annual rainfall. The total seven 
months water at 100 per cent use effi- 
ciency is 23.5 in., as shown on left- 
hand scale of Figure 1. The 25 and 
50 per cent efficiency lines of Figure 
2 show the water required for these 
conditions. For new projects with un- 
lined canals in the arid areas, 25 per 
cent efficiency is the expected condi- 
tion. The 100 per cent efficiency line 
was established by computing the 
center of gravity point for various 
groups of points along the line. In 
the case of Indio, Calif., because of 
high evaporation and seepage losses, 
a fair assumption would be that an 
efficiency of 25 per cent would obtain, 
which would require four times the 
1.91-aere-ft. deficiency shown in Fig- 
ure 2, or 91.7 in. of water per season. 
At Madison, Wis., an efficiency of 50 
per cent would show an average sup- 
plemental irrigation requirement of 
0.8 acre-ft. or 9.6 in. of additional wa- 
ter during the growing season. The 
area about Madison is subject to dry 
periods, during which times supple- 
mental irrigation would be highly bene- 
ficial in the production of farm crops. 
An analysis of the monthly rainfall 
data for the 83-year period, 1869 to 
1951 inclusive, shows that 60 per cent 
of the growing months, April to Oc- 
tober inclusive, are deficient in rain- 
fall essential to plant growth. Table 
II is a summary of the distribution. 


Water Requirements 


In these Madison studies, three as- 
sumptions have been made, since this 
is primarily a plan to use as much 
water as possible without injury to the 
crops, instead of the usual procedure 
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TABLE II.—Distribution of Minimum 
Supplemental Irrigation for 83 Years, 
Madison, Wis. 


Per Cent 


Total Time 


No Partial 
| Irrigation Irrigation 
Months Months 


Month 


Apr. 27 56 
May 39 44 
June 42 41 
July 31 52 
Aug. $2 51 
Sept. 39 44 
Oct. 23 60 


67.4 
53.0 
49.5 
62.6 
61.4 
72.3 
60.0 
233 


60.0 


348 


Total 


to use as little water as possible and 
still produce a good crop. The three 
assumptions, which inelude rainfall and 
irrigation water, are outlined in Table 
III. 

In the vicinity of Madison when the 
rainfall for May and October is about 
3 in. each and for June through Sep- 
tember is 3.5 in. per month, farm pro- 
duction is good. There are exceptions 
to this statement, in that a cloudburst- 
type rainfall, followed by 10 to 20 
days with pratically no rainfall, is not 
effective. However, with irrigation 
properly distributed over the month, 
the quantities mentioned are satisfac- 
tory. The other extreme of irrigation 
is the upper limit in the use of water 
which may be beneficial to crops. 

Figures 3 and 4 show farm crop 
variations with water supplied as rain- 


TABLE III.—-Minimum, Average, and 
Maximum Water Application 
at Madison, Wis. 


Water Application (in.) 
Month 


Av. Max. 


Apr. 3.5 
May 
June 
July 

Aug. 
Sept. 
Oct. 


Total 
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FIGURE 3.—Farm production variation per acre-inch of application for various depths of 
water per season; from Davis and Wilson (2). 


fall or irrigation or a combination of 
the two. It will be noted that with 
an increase in water depth up to 30 
in. the crops increase, and even up to 
60 in. some hay crops and potatoes in- 
crease in production. In_ general, 
there is little increase from 40 in. to 60 
in. of water supplied. 


Area Required for Effluent Disposal 
near Madison 


In the case of supplemental irriga- 
tion, the total water which would be 
beneficial to growing farm crops is 
variable. In some years (for example, 
1884) very little supplemental water 
could be used, and that only with 
maximum application of water. In 
fact, none would be used if the total 
application for the 7-month growing 


seasons did not exceed 23.5 in. For 
the year 1895, when the annual rain- 
fall was only 13.65 in., the maximum 
water requirements occurred. Table 
IV shows the required acre-feet of 
supplemental water for uses of 23.5, 
30, and 40 in. These are shown for 
the wet year 1884, the 83-year average, 
and the dry year 1895. 

According to Houk (3), the ordinary 
efficiency in application of irrigation 
water varies between 30 and 50 per 
cent for farm crops. The losses are 
mainly in canal seepage and waste in 
manipulation of the diversion. On this 
basis, twice the water set up for crop 
use can be disposed of, which will re- 
duce the area necessary for disposing 
of the total effluent flow. Figure 5 
gives a duration curve for supple- 
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FIGURE 4.—Farm production per acre for various depths of seasonal water supplied; 
from Davis and Wilson (2). 
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TABLE IV.—Supplemental Water Required for Minimum, Average, and Maximum Years 


| 
1884, Min. (acre-ft.) 


83-Yr 


Av. (acre-ft.) 1895, Max. (acre-ft.) 


Month — 


| 
23.5 In 30 In | 40 In. | 23.5 In 


Apr. 0 
May 0.032 
June : 0 
July 0 
Aug. 0.017 
Sept. 0.029 
Oct. 0 


0.069 
0.055 
0.045 
0.066 
0.073 
0.064 
0.082 


Total 


0.078 


mental irrigation at Madison, Wis., for 
the years 1869 to 1951, inclusive, and 
areas required to utilize various quan- 
tities of effluent. If the maximum sup- 
plemental irrigation curve were fol- 
lowed for 50 per cent of the time, 1.48 
acre-ft. per acre would be spread over 
the area. For an effluent of 20 cu. ft. 
per sec., this would require 9,600 acres 
at 100 per cent use, or 4,800 acres at 
50 per cent efficiency. If the minimum 
supplemental irrigation were followed, 
0.435 acre-ft. per acre would be used, 
or 33,600 acres would be needed at 100 
per cent efficiency, or 16,800 acres at 
50 per cent efficiency. As the effluent 
increased to 50 cu. ft. per sec., the area 
required at 50 per cent efficiency would 
be 42,200 acres. 


Crops Best Suited for 
Sewage Farming 


Experiments both in the United 
States and abroad show grass crops 
best adapted for irrigation. Almost 
any crop which can be raised in ordi- 
nary farming can be cultivated on 
properly managed sewage farms with 
good effect. In addition, the water 
willow (osier) also is grown exten- 
sively on sewage farms, not only be- 
cause it is a valuable crop in the vicin- 
ity of towns where it is extensively 
used in basket making, but especially 
because it has the property of absorb- 
ing large quantities of water. Rafter 
(1) said: ‘‘The American water weed, 
anacharis, is also a very good grass 


30 In. | 


40 In. 


0.099 
0.248 
| 0.223 
0.259 
2 | 0.281 
0.251 


23.5 In 30 In. 40 In. 


| 0. 099 4 0.162 
0.077 
0.243 
0.191 


0.035 


0.203 
0.168 
0.334 
0.282 
0.210 
0.307 
0.243 


0.203 
0.327 
0.493 
0.440 
0.367 
0.465 
0.285 


0.152 


feeder and will assimilate large quan- 
tities of organic impurity. Among 
other water plants which are capable 
of absorbing organic impurities may be 
mentioned duck weed, sedges, common 
reed, flowering rush, water lilies, liver- 
wort, water cress, etc. There is, how- 
ever, no special advantage in using 
some of these so long as plants having 
commercial value can be raised.’’ 

At Doncaster, England, in addition 
to farm grains and root crops, small 
fruits such as currents, gooseberries, 
and raspberries have been successfully 
cultivated. At Berlin, the chief crops 
were rape grown for seed, farm grains, 
and root crops; near Paris garden 
truck was raised. 

Rafter (1) also said: ‘‘ Undoubtedly, 
however, the keeping of a large amount 

live stock and the production of 
beef and dairy material is, on the 
whole, the most important branch of 
sewage farming. Italian rye grass is 
suited above all other grasses for ir- 
rigation, and in England, Scotland, 
and other countries yields, with sew- 
age irrigation, prodigious crops of 
forage of best quality. Under favor- 
able conditions it has yielded as much 
as 60 tons of green forage per acre 
per year.’’ This grass is not hardy 
north of Washington, D. C., but it 
shows the possibilities of grass produc- 
tion. Clovers and alfalfa are also crops 
that have been found to thrive well on 
moderate sewage irrigation at different 
places. 
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Methods of Application 


To apply the irrigation water eco- 
nomically to the land, the entire area 
to receive supplemental irrigation 
should be carefully planned so that 
proper rotation of application may be 
followed under the direction of a man- 
ager. For the flat areas that are being 
cultivated, row application of water 
may be desirable; for the sloping areas 
contour ditches may be used for ap- 
plying the water to areas of varying 
width. Some higher area may be irri- 
gated by pumping the effluent to the 
required level and disposing of the wa- 
ter by ditches. Where pastures are 
involved they should be split up into 
three areas for each farm, applying 
water during two days on each with 
two days of rest followed by two days 
of grazing. For cultivated crops 
(corn, potatoes, etc.), a similar plan 
may be followed, which will allow for 
periods of cultivation. For winter ir- 
rigation in northern areas, deep fur- 
rows are used to prevent freezing. 


Increase in Production with Irrigation 


Supplemental irrigation experiments 
in Wisconsin in 1902 are published in 
U. S. Department of Agriculture Bul- 
letin 133. These experiments were car- 
ried on near Stevens Point and Madi- 
son, Wis. On sandy loam, with rain- 
fall of 13.33 in. during the growth of 
a crop of strawberries, the yield was 
as follows: 

Irrigated berries 
Unirrigated berries 


1,638 qt. /acre 
1,093 qt./acre 


Gain 545 qt./acre 


In the case of tomatoes on similar 
soil and with a rainfall of 10.64 in. 
during the growth of the crop, the yield 
was as follows: 
Irrigated plants 
Unirrigated plants 


5,637 Ib./acre 
5,278 lb./acre 


Gain 359 Ib. /acre 


March, 1954 


For potatoes with irrigation water of 
1.03 in. applied on August 8, the yields 
were as follows: 

Manured 


93.4 bu. 
62.9 bu. 


Unmanured 


81.3 bu. 
58.0 bu. 


Irrigated 
Unirrigated 


Gain 30.5 bu. 23.3 bu. 


For late potatoes, irrigated with 5.19 
in. and with a rainfall of 12.18 in. 
during the growth of the crop, the 
yields were as follows: 


Manured Unmanured 


115.1 bu. 
102.0 bu. 


Irrigated 
Unirrigated 


75.9 bu. 
69.6 bu. 


Gain 13.1 bu. 6.3 bu. 
Recent results of experiments by the 
University of Tennessee (4) using sup- 
plemental irrigation for one year, 
1948, are given as follows: 
Irrigated Not Irrigated 
Cow pasture days 225 135 
Total milk (lb.) 3,717 1,972 
Total fat (Ib.) 105 
Gain in body weight 
(Ib.) 116 
Water applied (in.) 0 
Rainfall (in.) 13.28 
Irrigation costs 
($/acre) 
T.D.N., from 
pasture (Ib.) 
Income above costs 
($/acre) 


26.46 0 


1,112 


2,575 


219.19 98.71 


Some recent benefits from supple- 
mental irrigation are recorded in the 
June, 1953, issue of The Country 
Gentleman. In Henry County, Ind., 
Hardin used sprinkler irrigation on 
16 acres of corn and raised 132 bu. of 
corn per acre as compared with 41 bu. 
per acre with natural rainfall as the 
source of water. After deducting $31 
per acre for irrigation, fuel, labor, and 
depreciation, his profit was $105 per 
acre. <A total of three irrigations, 
totaling 5 in., was applied between 
July 5 and August 8. 

At Clemson, S. C., studies show that 
corn can stand considerable drought 
up to tasseling time if it gets plenty 
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of water thereafter. In one case, corn 
without irrigation averaged only 16 
bu. per acre, whereas other corn on 
the same field sprinkled at tasseling 
time made 72 bu. per acre. Plots given 
water every time the leaves looked 
wilted averaged 67 bu. per acre. In 
another case, irrigated corn produced 
100 bu. per acre, whereas non-irrigated 
corn produced only 10 bu. per acre. 
At Seotts Bluff, Nebr., it was found 
that about 20,000 plants per acre 
yielded 153 bu. of corn per acre when 
they were given six irrigations: on July 
5, 15, and 23, and August 1, 15, and 
26. Plantings dependent on rainfall 
made only 69 bu. per acre. The second 
highest yield was 144 bu. per acre with 
three irrigations, applied about early 
tasseling stage. In this case, 1 in. of 
water paid off with 9 bu. of corn. In 
a special test, 3.6 in. of water at the 
tasseling stage returned 30 bu. of corn. 


Time and Amount of Irrigation 


The type of soil, the kind of crop, 
the local weather conditions, and other 
factors, enter into the time when water 
should be applied to the field. The 
amount of water to be applied is gov- 
erned by these same items. It is neces- 
sary that soil air reach the roots at 
intervals so that lengthy periods of 
soil saturation are avoided. In hot 
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arid climates large amounts of water 
are needed during maximum growth 
periods. In California, in some areas, 
as much as 15.4 in. for citrus trees is 
common and 13.5 in. for alfalfa and 
cotton is used. In most Western 
United States irrigation projects, the 
quantity of water used varies between 
12 and 72 in. If greater depths are 
used the efficiency drops because of 
loss by percolation. In the case of 
humid or semi-humid areas the use of 
water varies with the local rainfall 
conditions. This variation is demon- 
strated by the Madison, Wis. study, 
which showed that during the seven 
growing months of 1895, with only 
9.01 in. of rainfall, supplemental irri- 
gation totalling 13.49 in. was required ; 
whereas for the same seven months in 
1881, with 37.22 in. of rainfall, only 
3.00 in. of supplemental irrigation was 
required. Because of these variations, 
it may be found desirable to use the 
maximum water which the crops will 
take during the wet years and only 
the actually required amount during 
the dry years. By this method it may 
be possible to approximate a balance 
in the use of the effluent from sewage 
treatment plants. In most cities the 
effluent during high rainfall years is 
increased by seepage through leaky 
sewer joints. All of these factors 


TABLE V.—Annual Rainfall and Deficiency for Various Cities* 


Annual 
Rainfall 


On.) 


Station 


Rainfall Deficiency 
Period 


ord 


(ac.-ft (ac.-ft./ (in.) 


56.60 
49.30 
31.48 
43.75 
31.04 
27.40 
40.40 
17.10 
14.51 

7.80 

2.81 


New Orleans, La. 

Atlanta, Ga. 

Manhattan, Kans. 

Boston, Mass. 

Madison, Wis. 

St. Paul, Minn. 

Tacoma, Wash. 
Bismarck, N. D. 

Salt Lake City, Utah 
Phoenix, Ariz. 

Indio, Calif. 


| 1836-1949 | 
1868-1949 | 


| 1818-1949 
| 1837-1949 


| 1875-1949 
| 1874-1949 | 


| 
mo.) | 7 mo.) | 


3.07 
1.95 
4.21 
5.18 
5.46 
6.31 
12.0 
11.60 
14.88 
19.56 
22.92 


0.0366 
0.059 
0.050 
0.0619 
0.065 
0.0752 
0.1428 
0.138 
0.1772 


0.256 
0.415 
0.3507 
0.432 
0.455 
0.526 
1.00 
0.966 
1.24 
1.63 


1858-1949 
1869-1949 | 
1890-1949 


1876-1921 
1877-1919 | 


* Based on a minimum seasonal requirement of 23.5 in. at 100 per cent use efficiency. 
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should be considered by the manager 
of the irrigation district which is using 
effluent for irrigation. 

Table V is a comparison of deficiency 
in rainfall during the growing season 
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for eleven United States cities with the 
total annual rainfall for each city. 
The length of record also is given, 
which is indicative of a good average 
for the city. 
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VITAMIN B12 TEST PROJECT COMPLETED 


Results of a pilot-scale test plant * 
for extraction of vitamin B12 concen- 
trate from the dried activated sludge 
produced by the Milwaukee, Wis., sew- 
age treatment plant have shown the 
operation to be successful. Extraction 
of the vitamin product is said in no 
way to deteriorate the original Mil- 
organite as a high-grade fertilizer ma- 
terial. 

According to officials of the Mil- 
waukee Sewerage Commission and the 
commercial engineering company in- 
volved, the spray-dried vitamin B12 
concentrate produced in the pilot plant 
has exceeded expectations, both as to 
quality and quantity. The product is 
under consideration by large manufac- 
turers and producers as a supplement 
to animal and poultry feed. 

The vitamin concentrate has none of 
the characteristics of the clean and 
sterile Milorganite granules from which 

*See THIS 


1953). 
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it is developed. The spray dried prod- 
uct is a light tan powder with an odor 
like caramelized sugar. It is produced 
in an extraction plant cut into the Mil- 
organite production line between the 
drying room and the weighing and bag- 
ging area in the storage building. 

In brief, the extraction process con- 
sists of multiple-effect washing with 
constantly weaker solutions of extract, 
concentration in vacuum evaporators 
to a molasses-like syrup, and spray dry- 
ing of the syrup. The original Mil- 
organite is redried in the process. 

The Milwaukee plant, producing 
70,000 tons of Milorganite annually, 
could yield about 140 kg. (308 Ib.) of 
pure vitamin B12 activity each year. 
The concentrate production—the prod- 
uct contains only about 20 mg. of B12 
per pound—could amount to as much 
as 3,500 tons per year. It is planned, 
however, to limit B12 concentrate pro- 
duction to meet the requirements of 
the market for this material. 
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REMOVAL OF PHOSPHATES FROM TREATED SEWAGE 


By W. L. Lea, G. A. Rowuicu, anp W. J. Karz 


Laboratories of Hydraulic and Sanitary Engineering, 
University of Wisconsin, Madison, Wis. 


As part of a program of lake and 
stream investigations at the University 
of Wisconsin, during the past several 
years studies have been carried out on 
the removal of plant nutrients from 
sewage and sewage effluents. These 
nutrients when discharged into lakes 
and streams often intensify problems 
arising from the excessive growth of 
phytoplankton. In particular, atten- 


tion has been given to methods of re- 
moving nitrogen and phosphorus, the 
essential elements usually considered 
of principal concern in supporting 
algal blooms. 

Studies on the quantity of phos- 


phates in sewage and sewage effluents 
have been reported by Rudolfs (1). 
The removal of phosphates by chemical 
and biological means has been discussed 
by Sawyer (2) (3) and by Owen (4). 

This paper presents the results of 
both laboratory and pilot-plant studies 
on the removal of phosphorus from the 
effluent of the Madison, Wis., Nine 
Springs sewage treatment plant. 

It is possible, by means of a coagula- 
tion process, to remove both soluble 
and insoluble phosphate compounds 
from the effluent of a secondary sewage 
treatment plant. Various coagulants 
may be used, and with equal effective- 
ness; however, the concentrations re- 
quired and the optimum flocculation 
conditions differ for the various co- 
agulants. Laboratory studies were con- 
ducted on phosphate removal using 
ferrous sulfate, ferrie sulfate, cupric 
sulfate, diatomaceous earth, and alumi- 
num sulfate. The most intensive study 
of phosphate removal was made using 
aluminum sulfate in the form of filter 
alum as the coagulant. 


The first step in the study of the use 
of alum for phosphate removal was 
the determination of the effects of the 
two principal variables: concentration 
of coagulant, and pH of the coagulating 
system. Samples of the combined efflu- 
ent of the Madison, Wis., Nine Springs 
sewage treatment plant were used in 
this study. This effluent had a pH of 
7.5, and an average soluble phosphorus 
concentration of 4.6 p.p.m. 

The concentration of alum, Al, 
(SO,),°14H,O, was varied from 97 to 
310 p.p.m. The results of this study 
are presented in Figure 1, which shows 
that the removal of soluble phosphate 
phosphorus is dependent on the alum 
dosage. With an alum dosage of 100 
p-p.m., only 66 per cent of the phos- 
phorus is removed, as compared with 
96 per cent phosphorus removal using 
200 p.p.m. of alum. Increasing the 
alum dosage to 300 p.p.m. results in 
a phosphorus removal of 99 per cent. 
From Figure 1, it appears that the most 
economical alum dosage is about 185 
p.p.m. If, however, phosphate phos- 
phorus removal in excess of 95 per cent 
is desired, then alum dosages above 200 
p.p.m. must be employed. 

Figure 2 shows the influence of the 
hydrogen ion concentration, expressed 
as pH, on the removal of soluble phos- 
phate phosphorus using an alum dos- 
age of 185 p.p.m. From the results 
obtained, on samples filtered after co- 
agulation, it is evident that the opti- 
mum pH for the removal of phosphates 
with alum is in the range of 7.1 to 7.7. 
Coagulation with alum at pH values 
either above or below this range re- 
sults in decreased removal of phos- 
phate. 
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100 


Studies were also made of the in- 
fluence of mixing time following the 
addition of coagulants. The rate, or 
time, of floe formation from coagu- 
lants is known to have a marked effect 
upon clarification efficiency. A study 
of the relation of mixing time to phos- 
phorus removal from sewage plant efflu- 
ent showed that with alum as the co- 
agulant, the maximum phosphate re- 
moval was obtained with a mixing time 
of between 10 and 15 min. 

Mixing or flocculation times in ex- 
cess of 12 min. result in a decrease 
in soluble phosphate removal. The 


following data are presented to clarify 
the mechanism of the process of re- 
moval of soluble phosphates from sew- 
age plant effluent by means of coagula- 
tion. 


Mechanism of Phosphate Removal 
by Coagulants 


The data presented up to this point 
have shown that soluble phosphates 
can be removed from sewage treatment 
plant effluent through the use of co- 
agulants. 


There are two processes by 


FIGURE 1.—Effect of dosage on removal of phosphates by alum. 


200 300 
MOSAGE (PPM AS 14450) 


which the phosphates might be re- 
moved. These are: (a) precipitation as 
an insoluble phosphate salt of the 
metallic ion of the coagulant; and (b) 
adsorption on the colloidal floc formed 
by the coagulant in water. 

In Table I, data taken from the lit- 
erature are presented to support the 
theory of soluble phosphate removal 
by precipitation as an insoluble salt. 
The data show that the phosphate salts 
of the cations of all the coagulants used 
in this study are insoluble in water. 
In view of this fact, it is evident that 
soluble phosphates can be precipitated 
from water or sewage treatment plant 
effluent in the form of a phosphate salt 


TABLE I.—Solubility of the Hydroxides 
and Phosphates of Salts 
Used as Coagulants 


Solubility (¢./100 ml.) 
Cation 
Hydroxide Phosphate 
Aluminum 0.00015 | Insoluble 
Iron, ferric 0.42 X 10°" | Insoluble 
Iron, ferrous 0.00067 | Insoluble 
Copper, cupric | Insoluble | Insoluble 
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of aluminum, ferric or ferrous iron, 
or as a cupric phosphate. 

In making the study of phosphate 
removal through adsorption upon a 
colloidal fioe, four coagulating chemi- 
cals were employed—aluminum sulfate, 
ferric sulfate, ferrous sulfate, and 
cupric sulfate. The common com- 
mercial hydrates of each of these salts 
were used at dosages of 200 p.p.m. 
The medium from which phosphates 
were removed was sewage treatment 
plant effluent from the Nine Springs 
treatment plant of Madison, Wis. In 
studying phosphate removal from the 
effluent, a wide range of initial phos- 
phate concentrations is desirable. The 
range of concentrations in this study 
extended from 5.0 to 45.0 p.p.m. The 
higher initial coneentrations were ob- 
tained by adding soluble phosphates to 
the effluent from the Nine Springs 
plant in amounts to give initial phos- 
phorus concentrations of 5.0, 10.0, 20.0, 
30.0, 40.0, and 45.0 p.p.m. expressed 
as elemental phosphorus. 

The fortified effluent samples were 
dosed with 200 p.p.m. of each particu- 
lar coagulant. Studies were made over 
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this concentration range with each of 
the following coagulants: ferric sul- 
fate, ferrous sulfate, cupric sulfate, and 
alum. Following coagulation, sedi- 
mentation, and filtration, the residual 
soluble phosphate concentration of each 
of the effluent samples was determined. 
Subtraction of the residual or equi- 
librium concentration from the initial 
phosphate concentration gave the re- 
moval of phosphates accomplished by 
200 p.p.m. of given coagulant. 
Dividing the amount, in milligrams, of 
phosphate removed by the 200 mg. of 
coagulant employed gives the capacity 
of a particular coagulant to remove 
soluble phosphates from sewage treat- 
ment plant effluent. This capacity 
value is expressed in terms of milli- 
grams of phosphate, as P, removed 
by 1 mg. of coagulant. In the presenta- 
tion of data obtained in this study the 
capacity value is designated by x/m. 
The residual phosphate phosphorus 
concentration is designated by C, and 
is termed equilibrium concentration. 
This equilibrium concentration is in 
parts per million of soluble phosphate 
expressed as elemental phosphorus. 


REMOVAL (%) 
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FIGURE 2.—Effect of pH on removal of phosphates by alum; alum dosage, 185 p.p.m. 


pH 


3 
= 
| 
; 
$ 
100 
— 
80 
70 
60 
50 
5 6 7 3 10 
= 
\ \ ve) 


SEWAGE AND INDUSTRIAL WASTES 


March, 1954 


= 


° 


x/m 


PHOSPHATE ADSORPTION PER UNIT WEIGHT OF COAGULANT 


10 


15 20 2 


EQUILIBRIUM CONCENTRATION- PPM (P) 
FIGURE 3.—Adsorption of phosphate phosphorus by alum; alum concentration, 200 p.p.m. 


Figure 3 presents data obtained from 
a study of phosphate removal from 
effluent having a range of initial phos- 
phorus concentration adjusted from 
5.0 to 45.0 p.p.m. The concentration 
of the coagulant, aluminum sulfate, 
was 200 p.p.m. The curve is a coordi- 
nate plot of coagulant capacity, +/m, 
against residual or equilibrium phos- 
phorus concentration. It is evident 
that the capacity of the coagulant 
varies greatly with the equilibrium 
concentration of phosphorus. This is 
especially true for low values of phos- 
phorus equilibrium concentrations. 
Consideration of the shape of the en- 
tire curve shows that an exponential 
relationship exists between the capacity 
of the coagulant and the equilibrium 
phosphorus concentration. 

To determine whether the phos- 
phorus was removed through adsorp- 
tion on the aluminum hydroxide floe, 
the same data were replotted (Figure 
4) on logarithmic seales. If a straight 
line is obtained from the log plot, the 
phosphorus removal follows the adsorp- 
tion isotherm and the mechanism or 


mode of phosphorus removal is indi- 
eated to be adsorption rather than 
precipitation as an aluminum phos- 
phate. Inspection of the log curve 
shows that for equilibrium concentra- 
tions above about 0.32 p.p.m. of phos- 
phorus the removal is evidently accom- 
plished through adsorption on the 
aluminum hydroxide floc. Interpreta- 
tion of the curve for values of equi- 
librium concentration below 0.32 p.p.m. 
of phosphorus is open to question. At 
concentrations below this value there 
no longer appears to be a linear re- 
lationship between log x/m and log C. 
Further data would have to be ob- 
tained in this region of the curve to 
establish definitely the apparent de- 
parture from the relationship expressed 
mathematically by the adsorption iso- 
therm 


log = logk + “log C. 


Similar studies of phosphorus re- 
moval were made using ferric sulfate, 
ferrous sulfate, cupric sulfate, and 
eolloidal clay as the coagulants. In 
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general, the results were the same in 
that the removal of soluble phosphates 
from sewage plant effluent appears to 
be accomplished through adsorption 
rather than by chemical precipitation. 

Table II shows that 96.1 to 99.0 per 
cent removal of soluble phosphates may 
be accomplished by any of the four 
coagulants. However, it should be 
noted that the lowest residuals, or equi- 
librium concentrations of phosphorus, 
are obtained with iron salts or alum. 
The relatively high residual concentra- 
tion of phosphorus resulting from the 
use of copper sulfate as a coagulant is 
due to the formation of a considerable 
amount of pin point floc having poor 
settling characteristics. Based upon 
these data, the choice of coagulant lies 
between alum and either of the iron 
sulfates. Alum was selected as the 
coagulant warranting further study, as 
it appeared that the resulting floc of 
aluminum hydroxide might most 
easily be recovered and separated from 
the adsorbed phosphate. 


Effluent Improvement Resulting 
from Coagulation 


This study of the use of coagulants 
in treating the effluent of a secondary 
sewage treatment plant has been evalu- 
ated thus far only in terms of phos- 
phate removal. Actually, other com- 
pounds and ions also are removed from 
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TABLE II.—Comparison of Coagulant 
Efficiency at Dosages 
of 200 P.P.M. 


Cone. of Sol. 
Phospha Removal of 
Soluble 
Phosphates 
(%) 


Coagulant 


Initial 


Alum 

Ferrous sulfate 
Ferric sulfate 
Copper sulfate 


5.37 
5.67 
6.02 
6.16 


98.7 
99.0 
99.0 
96.1 


the effluent with the phosphates. Data 
obtained from a study of the removal 
of certain other pertinent materials 
from Nine Springs treatment plant 
effluent are presented in Table III, 
which shows that 87 per cent of the 
biologically oxidizable (5-day) organic 
compounds are removed concurrently 
with phosphates through coagulation 
with 200 p.p.m. of alum. Sixty-two 
per cent of the nitrogen-containing 
(total organic nitrogen) organic com- 
pounds are also removed from the efflu- 
ent. The removal of these organic com- 
pounds produces an excellent effluent, 
judging by the usual stream pollution 
standards. Table III also shows that 
addition to the treatment plant efflu- 
ent of 200 p.p.m. of alum produced no 
significant change in the concentra- 
tion of free ammonia, nitrites, or ni- 
trates. 


WEIGHT OF COAGULANT ~-x/m 


PHOSPHATE ADSORPTION PER UNIT 
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FIGURE 4.—Adsorption of phosphate phosphorus by alum; alum concentration, 200 p.p.m. 
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BOD 


Untreated (p.p.m.) 8.0-29.0 
Coagulated Effl.* (p.p.m.) 
Removal (%) 


March, 1954 


Reduction in B.O.D. and Total Organic Nitrogen 
Accomplished by Coagulation with Alum 


21.0 | 0.07-0.11 
4-228 | 0.06-0.11 3.2-5.0 
0 0 0 


* Alum dosage, 200 p.p.m.; mixing time, 15 min.; settling time, 1 hr. 


Economics of Coagulation and 
Coagulant Recovery 
The data presented in this study have 
shown that to remove 95 to 99 per cent 
of the soluble phosphates from a sew- 
age treatment plant effluent containing 
5.0 p.p.m. of phosphates, expressed as 
P, relatively high concentrations of co- 
agulants are required. Approximately 
6 to 10 times as much coagulant is 
required as is ordinarily used in the 
clarification of surface water supplies 
employed by a community as a source 
of potable water. Obviously, the cost 
of the chemicals required to remove the 
phosphates from 1 m.g. of effluent will 
be 6 to 10 times the chemieal cost ordi- 
narily incurred in treating 1 m.g. of 
a surface water supply. If alum were 
used at a concentration of 200 p.p.m., 
it would cost approximately $29.20 to 
remove the phosphates from 1 m.g. of 
effluent. If ferric sulfate were used as 
the coagulant, at the same concentra- 
tion as the alum, the involved 
would be slightly less based on alum 
cost of $0.0175 per pound as compared 
with $0.015 per pound for ferrie¢ sul- 
fate. The use of ferrous sulfate, at a 


cost 


+ 4NaOH 


NaAlO, + 2Na;PO, + 3CaCl. 


The mechanics of the process also 
are simple and economical. The 
aluminum hydroxide floe with its ad- 
sorbed phosphate is pumped from the 
bottom of a sedimentation basin to a 
recovery tank. The concentration of 


cost of $0.007 per pound, would reduce 
the cost proportionately. From these 
figures it is apparent that the removal 
of soluble phosphates from sewage 
treatment plant effluent by means of 
coagulation is a costly process. Using 
alum as the coagulant, at a concentra- 
tion of 200 p.p.m., the annual chemical 
cost of treating an average daily flow 
of 15 m.g.d. (Madison, Wis., daily flow) 
would be $159,000. There also is the 
problem of disposing of 1,180 tons 
(dry weight) of aluminum hydroxide 
sludge throughout the course of a year. 
As an approach to the problem of mak- 
ing the removal of soluble phosphates 
from sewage treatment plant effluents 
both economically and physically pos- 
sible, a study was made of coagulant 
recovery and purification. 

After preliminary studies of alum 
recovery at low pH values, involving 
acidification and the use of an ion ex- 
change resin, this approach was aban- 
doned in favor of an alkaline or high 
pH reeovery process. The chemical 
reactions involved in the alkaline re- 
covery and purification of the alumi- 
num hydroxide floe are quite simple, 
as shown by the following: 


+ NazPO, + + 30H- 


— NaAlO. + Ca;3(PO,)> + 6NaCl 


aluminum hydroxide in the settled floe 
normally is equivalent to a 10,000- 
p.p.m. solution of aluminum sulfate. 
Sodium hydroxide is added to the floe 
suspension until the pH of the solution 
is raised to approximately 11.9. At pH 


| 
| | | 
Tot. Org. N NHs-N NOz-N NOs-! 
1.44-2.25 13 
| 033-197 13 
62 
: 
ag 
= 
| 
| 
pH=11.9 


Vol. 26, No. 3 


REMOVAL OF PHOSPHATES 


% OF PQ;P LEFT IN 
SOLUTION BEFORE Ceci, 
BEING ADDEO 


q 


‘% OF RECOVERY OF ALUM —— 


> 


% OF THE ITEM AS INDICATED 


BEING ADDED 


% OF POP LEFT IN 
SOLUTION AFTER CoC, 


FIGURE 5.—Recovery of purification of alum from a solution containing 10,000 p.p.m. of 
alum and 250 p.p.m. of phosphate as P. 


11.9, the insoluble aluminum hydroxide 
is converted to soluble sodium alumi- 
nate and the phosphate to a soluble 
sodium phosphate. Addition of caleium 
chloride to the solution at this point 
results in the formation of insoluble 
tricalcium phosphate. The calcium 
phosphate is readily separated from the 
sodium aluminate solution by sedi- 
mentation and is a by-product of the 
recovery process. The comparatively 
phosphate-free sodium aluminate solu- 
tion is then adjusted in strength and 
pumped back to the flocculation process 
to be re-used as a coagulant for remov- 


ing more phosphate from sewage treat- 
ment plant effluent. 

Figure 5 presents data obtained from 
a study of the recovery and purifica- 
tion of alum. The curve on the left 
shows that complete solution of phos- 
phates is accomplished by adjusting 
the pH of an alum floe suspension to 
10.9. At this pH value, however, only 
64 per cent of the aluminum hydroxide 
goes into solution. Raising the pH to 
11.9 brings approximately 93 per cent 
of the aluminum hydroxide into so- 
lution. The right hand, or lower curve, 
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shows that following addition of the 
calculated amount of calcium chloride 
to the solution of pH 11.9, only 12 per 
cent of the phosphate phosphorus re- 
mains in solution. This small amount 
of residual phosphate does not appreci- 
ably affect the efficiency of the sodium 
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aluminate solution when it is re-used 
for phosphate removal from sewage 
treatment plant effluents. 

The chemical aspects of alum recov- 
ery and re-use are shown by the fol- 
lowing equations and explanatory re- 
marks: 


(1) 


200 p.p.m. Als(SO4)3-14H,O yields 52.5 p.p.m. Al(OH); and 99 p.p.m. H.SO, 


Al(OH); + NaOH — NaAlO, + 


(2) 


52.5 p.p.m. Al(OH); = 55.2 p.p.m. NaAlO, 


NaAlO, + H.CO; H.O Al(OH); NaHCO; 
55.2 p.p.m. NaAlO, requires 29.6 p.p.m. of CO» (neutralization) 


The requirement of 29.6 p.p.m. of 
CO, is close to the average concentra- 
tion of carbon dioxide present in the 
Nine Springs effluent. Consequently, 
the addition of excess sodium hydrox- 
ide over the amount required to form 
sodium aluminate must be avoided. 
Excess sodium hydroxide will neutral- 
ize or consume a part of the carbon 
dioxide naturally present in the efflu- 
ent and thereby result in incomplete 
hydrolysis of the recovered coagulant, 


sodium aluminate. If the coagulant 
loss in the over-all process is 10 per 
cent, or 20 p.p.m. of alum, and this 
loss is made up through the addition 
of 20 p.p.m. of new alum just previous 
to the addition of the recovered sodium 
aluminate, advantage may be taken 
of the acidity of the added alum. The 
amount of acidity, as carbon dioxide, 
made available in this manner is shown 
by the following: 


200 p.p.m. of alum upon hydrolysis produce 99 p.p.m. of sulfuric acid (see Eq. 1) 
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Therefore, hydrolysis of 200 p.p.m. 
of alum will produce, through reaction 
with the bicarbonates present in the 
effluent, 88 p.p.m. of carbon dioxide. 
Ten per cent of this amount of alum 
will produce a proportionate amount 
of carbon dioxide. This proportionate 
amount, 8.8 p.p.m., is 29.6 per cent 
of the amount of carbon dioxide re- 
quired to neutralize an amount of so- 
dium aluminate equivalent to 200 
p.p.m. of alum. 

The following cost balance, based 
only upon laboratory studies, not op- 
erating experience, is presented to show 
the saving resulting from alum recov- 
ery. The CaCl, requirements and the 


(4) 
2X 44 = 88 


Ca,(PO,), produced were calculated 
from Figure 5, at a pH of 11.9. 


Estimated cost of 100 Ib. of alum 
Cost of chemicals to recover 100 Ib. of 
alum from the alum-phosphate floc: 
NaOH, 13.9 lb. required to raise 
CaCle, 12.7 Ib. required to pre- 


cipitate PO,.... 0.20 


Total cost of chemicals....... $0.70 0.70 


In the event that the calcium phosphate 
is marketable at a unit price of $0.046 
per pound, an income of $0.54 would 
be obtained. (11.8 lb. Ca3(PO,4)2 re- 


covered per 100 Ib. alum recovered)... 0.54 


Gross saving from recovery of 100 lb. 
of alum 


: 
Al.(SO4)3-14H.2O + H2O — 2Al(OH); + 3HSO, 
( 3 ) 
; 
$1.75 
Saving by use of recovery process...... $1.05 
: 
—— 
$1.59 
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Thus, net cost would be $1.75—$1.59, 
or $0.16. 


Pilot-Plant Studies 


With the laboratory studies as a 
background, a pilot plant for continu- 
ous operation was constructed adjacent 
to the outfall sewer of the Madison 
Nine Springs sewage treatment plant. 
Figure 6 is a flow diagram of the pilot 
plant. 

With the cooperation of the Madison 
Metropolitan Sewerage District, a con- 
crete blister was constructed on the 
effluent outfall structure. Installed in 
the concrete blister was a 4-in. gate 
valve. This construction permitted the 
withdrawal of sewage effluent from the 
outfall structure. 

As the effluent was pumped from 
the blister into a constant-head tank, 
an automatic sampler was used to col- 
lect a composite sample of the effluent. 
From the constant-head tank the efflu- 
ent flowed into a baffled mixing tank, 
to which the alum solution was added. 
Mixing was accomplished by the use of 
air. 

The effluent flowed over the mixing 
tank weir, through a trough into the 
settling tank, in which the theoretical 
detention time was about 2 hr. at a 
flow rate of 10 g.p.m. Another sam- 
pler was used at the effluent end of 
the settling tank, from which the 
treated supernatant flowed into a ditch. 

A manifold was provided for draw- 
ing off the settled floc. At the drawoff 
points, valves were provided to con- 
trol the flow of sludge, which was 
drawn off by gravity into a thickening 
tank, where the supernatant was re- 
moved and from which a sump pump 
lifted the sludge into the reaction tank. 
The reaction tank was 4 ft. in diameter 
and 5 ft. high, and was constructed with 
a conical bottom to facilitate removal 
of the caleium phosphate precipitate. 
Sodium hydroxide was added to the 
reaction tank for pH adjustment and 
calcium chloride to precipitate the cal- 
cium phosphate. From the reaction 
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tank the precipitate was drawn off to 
a drying bed. The supernatant of the 
reaction tank was then discharged to 
a storage tank, from which it was 
pumped to the alum feed tank. With 
the exception of the conical bottom, 
the storage tank was of similar di- 
mensions to the reaction tank. Both 
tanks were designed to hold about 400 
val. 


Procedure 
Alum Recovery 


The following procedure was used in 
the operation of the pilot-plant during 
the studies: 


Valve 4 was adjusted so that 10 
g.p.m. of sewage effluent flowed into 
the mixing tank. The alum solution 
(0.106 lb. per gallon) was introduced 
into the effluent; the dosage was 200 
p.p.m. of aluminum sulfate or filter 
alum. 

During a 24-hr. period the samplers 
collected from 2.0 to 2.51. The aeration 
was adjusted to provide a slow turn- 
over of the liquid in the mixing tank. 

Alum Withdrawal. Valves 8, 9, 10, 
and 11 on the settling tank manifold 
were used for sludge withdrawal. The 
alum floc flowed by gravity to the 
thickener. After several hours in the 
thickeners, the supernatant was with- 
drawn and the thickened floe was 
pumped into the reaction tank. 

Phosphate Recovery. In the reac- 
tion tank the floc was dissolved by 
adding sodium hydroxide until the pH 
had been adjusted to 11.9. Mixing in 
the reaction tank was accomplished 
with air from the aeration unit. Cal- 
cium chloride solution was added to 
the aluminate solution after the phos- 
phate content was determined. The 
calcium phosphate that formed was 
allowed to settle. Removal of the phos- 
phate precipitate to the drying bed 
was accomplished by opening valve 23. 
The dried sludge was then analyzed. 

Addition of New Alum. The alum 
lost in the process was replaced by an 
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addition of fresh alum to the aluminate 
solution after the Ca,(PO,), was re- 
moved. The aluminum concentration 
of the aluminate solution was deter- 
mined previous to addition of the fresh 
alum. 


Material Balance 


Alum Balance. Figure 7 gives a 
material balance on the alum recovery 
test. A dosage of 200 p.p.m. of alum 
was introduced to the influent to the 
pilot plant. The material balance is 
for a time period of 125 hr. The 
amount of alum lost over the settling 
tank weir was calculated from the phos- 
phate analysis in the following manner. 


influent 
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It was assumed that the phosphate con- 
centration in the alum floe lost over 
the weir was the same as in the floc 
that settled. Therefore, the percentage 
of alum lost was equal to the percentage 
of phosphate associated with the floe 
that passed over the final effluent weir. 
The phosphate concentration in the set- 
tled floe was determined by analysis. 

The amount of alum lost in the fil- 
trate from the drying bed was deter- 
mined analytically. In the alum bal- 
ance of Figure 7, 9.8 lb. of alum were 
unaccounted for. Since complete draw- 
off from the settling tank was not pos- 
sible, because of the physical features 
of the tank, it is assumed that the alum 


Effluent 


SYSTEM 
4.46 ppm P 


0.78 pom P 


277 Ibs. P 9.8 Ibs. Alum in settling tank 0.47 Ibs. P 


13.85 Ibs. Co,(PO,), 1.53 Ibs. Cax(PO,4), in settling tank* 
1.07 Ibs. Co,(PO,L in storage and reaction tanks 


2.35 Ibs. Co3(PO4)p 


96 Ibs. Alum* 


Alum 


Recirculation 
2.25/1.00 


= 


83.1 Ibs. Alum 


45 |bs. NaOH 


12.5 Ibs. CaClp 


37 Ibs. Alum 


(make - up) Filtrate 
4 Ibs. Alum* 


ALUM BALANCE 
(pounds) 


21 Ibs. sludge 
8.9 Ibs. Goz(PO,4), 
13.6 Ibs. alum 


CALCIUM PHOSPHATE BALANCE PHOSPHATE SLUDGE ANALYSES 


(pounds) 


initial input Infivent 
Moke-up Efttuent 
Effluent Sludge 

Sludge System 
Filtrate Total 


Remain in System Unaccounted 


Total 107.2 


Unoccounted 98 


In Woter 32.8 


Organic Mat’) 6.9 
Cox(PO,), 42.4 
coco, 8.0 
99 


* See text. 


FIGURE 7.—Material balance of the alum recovery process. Basis: time, 125 hr.; 
flow, 10 g.p.m.; dosage, 200 p.p.m. 
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which was unaccounted for remained 
in the settling tank. The 13.6 lb. of 
alum reported as being lost in the 
sludge may seem high at first consid- 
eration. Actually, from the analysis, 
there was present in the sludge, 2.09 
lb. of aluminum as Al,O,. This value 
was converted to a basis of alum to 
complete the alum material balance. 

Phosphate Balance. During the test, 
11.25 Ib. of P, as Ca,(PO,)., were re- 
moved by the system. Of this, 2.35 
lb. were in the effluent and 8.9 lb. were 
in the sludge that was removed (see 
Figure 7). The equivalent of 13.85 lb. 
of P, as Ca,(PO,)., entered the system 
(influent) and 2.35 lb. left the system 
(effluent). However, only 8.9 Ib. were 
recovered in the phosphate sludge. By 
analysis, it was found that 1.07 lb. were 
associated with the 80 lb. of alum left 
in the reaction and storage tanks after 
the test. Thus, 1.53 lb. of P, as 
Ca.(PO,)., were unaccounted for. It 
is assumed that this phosphate was 
tied up with the alum that remained 
in the settling tank, although some of 
it was undoubtedly lost in filtering the 
phosphate sludge. <A total of 21 Ib. 
of sludge was collected. 

Chemicals. In the regeneration 
process, 45 lb. of NaOH and 12.5 Ib. 
of CaCl, were added to effect the pre- 
cipitation of the calcium phosphate. 
It will be noted that in the operation 
of the system during this run the ratio 
of recirculated alum to make-up alum 
was 2.25 to 1. (83.1 Ib. recirculated 
to 37 lb. make-up.) 

The 45 lb. of NaOH used included 
that required to convert the initial 80 
Ib. of alum to an aluminate solution. 
This conversion was made in order 
that the dosage throughout the test 
would be with an aluminate solution. 
For the conversion, 26 lb. of NaOH 
were used; 19 lb. of NaOH were used 
in the regeneration process. 

Chemical cost data for operating the 
system for a sewage flow from a city 
the size of Madison, Wis., assuming a 
flow of 14.4 m.g.d., are presented in 
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TABLE IV.—Economics of Chemical Recovery 
from Alum Removal of Phosphates in 
Effluents* 


Make-up alum @ $0.0175 per Ib..... $ 45,400 
CaCl: @ $0.015 per Ib : 
NaOH @ 30.036 per lb... 


Total chemical cost. . 
Cas(PO,)2 produced. . . 


Net chemical cost $ 78,350 


* Based on | year at 14.4 m.g.d. 


Table IV. In the pilot plant, an aver- 
age flow of 10 g.p.m. was maintained. 
This would give 14,400 g.p.d., or 
1/1,000th of the flow of the Madison 
sewage treatment plant. 

As shown by the pilot-plant data, the 
cost of the chemicals per year for a 
plant designed to treat 14.4 m.g.d. 
would be $78,350. This ineludes the 
alum required for make-up, which may 
be excessive in this case, as the pilot 
plant on which the figure is based was 
known to have poor settling. In addi- 
tion, the filtrate from the sludge drving 
bed should be returned to the system to 
conserve alum. The filtrate in this 
study was discarded. 


Results and Discussion 


Phosphate Removal 


For all of the pilot-plant studies, 
the phosphate removal varied from 77 


per cent to 89.3 per cent. Tables V 
through VII show the phosphate re- 
moval for the various tests. The re- 
moval varied somewhat in each test, 
but there was no appreciable difference 
in the percentage of phosphate re- 
moved. Comparison of Tables V and 
VI, shows that the addition of either 
an aluminate or an aluminum sulfate 
solution resulted in about the same 
removal of phosphate. 

An appreciable amount of precipi- 
tated phosphate did not settle out, but 
was lost in the effluent from the pilot 
plant. For example (Table V), if 
the removal of an unfiltered sample is 
subtracted from a filtered sample, the 
precipitated phosphate lost in the efflu- 
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TABLE V.—Results of Phosphate Removal Test Run Using 
200 P.P.M. Aluminum Sulfate (Alum)! 


Phosphorus, P 


Tot. Org. N 


Sampling 
Period 


Et. (p.p.m.) 
(hr.) 


Rem. (‘ 
Infl.2 


Unfilt.2 


(p.p.m.) 
Unfilt.2 Filt. Filt.s 


Infi.? 


Infi.? 
(p.p.m.) p.m.) 


(p.p.m.) 


(p.p.m.) 


24 
26 
38 


4.08 
4.45 
5.90 


0.578 | 0.088 | 86 
0.80 | 0.024 82 
0.80 | 0.022 j 


99 
99 


| 
| 


1.078 
1.112 
1.190 


0.281 
0.290 
0.50 


' Flow rate, 10 g.p.m.; test time, 108 hr. 
2 Unfiltered before analysis. 
3 Filtered before analysis. 


ent varies from 12 to 17 per cent. The 
same loss ean be observed in the other 
tests. Certainly, if the settling could 
be improved a much higher removal 
of phosphate could be obtained. This 
would also result in improved coagu- 
lant recovery and reduced chemical 
costs. 

The pH in the alum recovery test 
(Table VII) was higher in the treated 
effluent than in the influent. As a re- 
sult, the percentage of precipitated 
phosphate was less. Also, the total 
amount of phosphate precipitated from 
solution was less. The pH of the 
treated effluent was outside of the opti- 
mum range, 7.1 to 7.7, as shown by the 
laboratory studies. This situation can 
be overcome by the addition of the 
make-up alum to the sewage effluent, 
rather than into the stock solution of 
aluminate. The acidity supplied to the 


sewage effluent in this manner would 
tend to bring the pH down into the 
optimum range for precipitation. 


Calcium Phosphate Sludge 


A wet-basis analysis of the calcium 
phosphate sludge (Figure 7) shows 32.8 
per cent water after air drying for two 
weeks. On a dry basis, the analysis 
showed the following : organic material, 
10.3 per cent; organic nitrogen con- 
tent, about 1.11 per cent; Ca,(PO,)., 
63.1 per cent; CaCO, (by difference), 
11.9 per cent; and Al,O., 14.7 per cent. 
Considering the sludge with respect to 
its value as a fertilizer, the high phos- 
phate content would make it a desir- 
able fertilizer material. The presence 
of some lime in the fertilizer is bene- 
ficial. After drying, no odors were 
observed, and the sludge was dark 
grey. 


TABLE VI.—-Results of Phosphate Removal Test Run Using 
200 P.P.M. Aluminate Solution! 


POs, as P 


Tot. Org. N BOD 


Eff. (p.p.m.) Rem. (%%) 


Infl.2 


| 
| | 
(p.p.m.) | 


Infi.2 Infi.2 Effi? 
(p.p.m.) | (p.p.m.) (p.p.m.) | (p.p.m.) 
| 


Unfilt.2 Filt2 Unfilt.2 Filt.? 


4.62 
4.10 
4.58 
4.51 


0.60 
0.60 
0.64 
0.99 


0.024 
0.036 
0.018 
0.001 


87.0 
85.5 
86.0 
78.0 


99 
99 
99 
99 


1.46 
1.85 
1.344 
1.114 


0.384 
0.622 
0.608 | 
0.496 | 


' Flow rate, 10 g.p.m.; test time, 96 hr. 
? Unfiltered before analysis. 
Filtered before analysis. 


| 
ae 
| 58 36 11.7 67.5 
ates 
A 
: 
| 
(%) 
| 74.0 | 70.85 | 5.0 | 76.0 
66.4 | 179 | 3.34 | 80.7 
54.8 | 13.1 | 4.05 69.0 
56.5 | 16.15 7.25 55.0 
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TABLE VII. 
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Results of Phosphate Removal Using 200 P.P.M. 


Sodium Aluminate from Alum Recovery! 


0.600 
0.506 
0.830 
0.992 
1.01 


0.013 
0.142 
0.016 
0.032 
0.031 


“IW 


to to to 


' Flow rate, 10 g.p.m. 
? Unfiltered before analysis. 
3 Filtered before analysis. 


Total Organic Nitrogen and B.O.D. 


As a of interest some data 
on the B.O.D. and total organie nitro- 
ven removals (Tables V and VI) were 
taken. Substantial percentages of both 
the organie nitrogen and B.O.D. were 
removed, 


matter 


Summary and Conclusions 


1. Laboratory studies show it is pos- 
sible to remove approximately 96 to 99 
per cent of the soluble phosphates from 
the effluent of a sewage treatment plant. 
This removal can be accomplished in 
a coagulation process employing any 
of the following coagulants: (a) alumi- 
num sulfate, (b) ferrous sulfate, 
ferric sulfate, or (d) copper sulfate. 


(@ 


2. The use of copper sulfate as a 
coagulant is not advisable because the 
floc formed by the hydrolysis of this 
salt in the treatment plant 
effluent has very poor settling charac- 
teristics. 

3. Filter alum appears to be the most 
suitable coagulant 


sewage 


for removal of sol- 
uble phosphates from sewage treatment 
plant effluent because: (a) The residual 
phosphate concentration of the effluent 
following coagulation with 200 p.p.m. 


of alum is, on the average, 0.06 p.p.m. 


expressed as P. (b) The optimum pl 
range for the removal of phosphates 
through coagulation with alum is. 7.1 


to 7.7. The average pH value of Nine 


ME SEAT | 


Springs treatment plant effluent lies 
in this range; therefore, no adjustment 
of pH would be required at this plant. 
(c) The concentration of aluminum hy- 
droxide in the effluent of the coagula- 
tion process is only approximately 1.0 
to 1.5 p.p.m. and represents a loss of 
only 0.75 per cent of the coagulant. It 
is assumed that 1.0 to 1.5 p.p.m. of 
aluminum hydroxide in the effluent is 
not objectionable. (d) The aluminum 
hydroxide floe resulting from the hy- 
drolysis of alum may be recovered, 
purified by removing the adsorbed 
phosphates in the form of tricalcium 
phosphate, and re-used for further 
phosphorus removal in the form of so- 
dium aluminate. This recovery and 
purification reduces by 80 per cent the 
cost of chemicals required to remove 
phosphates from treatment 
plant effluent. 


sewave 


4. A study was made of the mecha- 
nism by which phosphates are removed 
through coagulation with alum, cuprie 
sulfate, ferric sulfate, or ferrous sul- 
fate. This study revealed that for the 
first three coagulants the phosphates 
are removed through adsorption upon 
the hydroxide floes formed. The data 
obtained on phosphate removal through 
coagulation with ferrous sulfate indi- 
eated that adsorption is not the sole 
means of removal, but that preeipita- 
tion may also enter into the reaction 


: 
7 
POs, as P pH 
Period Et. (p.p.m Rem. (% | 
Unfilt.? Filt2 Unfilt.2 Filt.3 | 
131 | 86.1 o | | 79 
1.73 | g93 | 97 75 (7.95 
137 | 81 96.4 | ~ 8.00 
=O ‘ | > 
4.51 78 93 8 8.1 
4.40 93 8 | 8.1 
| 
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during the transition from ferrous to 
ferric hydroxide. 

5. The results of this study showed 
that approximately 85 per cent of the 
biologically oxidizable organie ecom- 
pounds and 68 per cent of the organic 
nitrogen compounds are removed along 
with the soluble phosphates in the co- 
agulation process employing 200 p.p.m. 
of alum. 


6. The study showed that there was 
no removal of inorganie nitrogen com- 
pounds by the use of alum coagulation. 

7. Pilot-plant studies show that with 
the use of the alum recovery process, 
from 77 to 89 per cent of the soluble 
phosphates can be removed. Filtering 
of the effluent showed that from 93 to 
97 per cent of the soluble phosphate 
can be removed. Improved settling 
facilities should give phosphorus re- 
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movals that lie between the unfiltered 
and filtered values obtained in the 
pilot-plant study. 
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BACTERIOLOGICAL EXPLANATION OF RATE OF 
OXYGEN CONSUMPTION IN THE B.O.D. TEST * 


By A. M. Buswe tu, H. F. 


MUELLER, AND I, VAN METER 


Respectively, Chief, Bacteriologist, and Assistant Chemist, 


Tilinois State 


The dilution method for determining 
the oxygen demand of polluted waters 
was first proposed by Adeney (1). As 
originally used it was a distinctly em- 
pirical test for use under local con- 
ditions. A sample of the liquor was 
diluted with water from the stream 
into which it was to be discharged and 
the oxygen depletion, after a certain 
number of days incubation, deter 
mined. 

The forerunners of the dilution test 
—namely, the putrescibility and the 
relative stability tests—were not re 
lated in a quantitative way to oxygen 


depletion as a measure of pollution. 


Early workers in using these tests 
noted that the oxygen uptake appeared 
to follow a rate similar to the mono- 
molecular rate of chemical reaction 
and, therefore, made the assumption 
that the ‘‘reaction of biochemical oxi- 
dation proceeded aceording to the 
well-known law of physical chemistry 
voverning the 
molecular 
which it 


progress of a mono 

reaction,’’ (2)(3) from 
would follow that ‘‘the rate 
of the biochemical oxidation of organic 
matter is proportional to the remaining 
concentration of unoxidized substance, 
measured in terms of oxidizability’’ 
(4). This relationship would permit 
the ealeulation of the total demand or 
load from the well-known equation for 
such reactions, 


K 


* Presented at 1953 Annual Meeting, Cen- 
tral States Sewage and Industrial Wastes 


Assn.; Peoria, Ill.; June 3-5, 1953. 


Water Survey, Urbana, Ill. 


in which k = rate constant when com- 
mon logarithms are em- 
ployed; 

K = rate constant when ex- 
pressed in natural loga- 
rithms; 

= total demand or load; 

B.O.D. satisfied at time t; 
(L—X) = remaining or- 
ganic matter at time ¢; 
and 

time interval during 
which x p.p.m. B.O.D. is 
satisfied. 


The possibility of calculating the to- 
tal pollution load, L, from the rate of 
oxygen uptake was exceedingly attrac- 
tive and was grasped with the pro- 
verbial eagerness of a ‘‘drowning man 
grabbing a straw.’’ 

Discussing this theory of the B.O.D. 
reaction Phelps (3) stated: ‘‘ There are 
no obvious reasons why a biochemical 
reaction of this sort should proceed in 
accordance with the monomolecular 
formula. The implication is that the 
metabolic activities of the bacteria pro- 
portion themselves exactly to the con- 
centration of available organic matter 
remaining at any time.’’ The relation- 
ship also implies the existence of a 
constant, k, having an absolute value 
under fixed conditions. Experimental 
difficulties practically prohibited a rig- 
orous determination of the value of 
this constant because it was impossible 
to determine either the original total 
organic matter, L, or the remaining 
organic matter Z;. Statistical studies 
proposed evaluations of L by a series 
of approximations from which k was 
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ealeulated, but this method has failed 
to develop a satisfactory general value 
for k, as is shown in the following dis- 
cussion. 

By statistical treatment of the B.O.D. 
determination from a series of 12 ex- 
periments on Ohio River water and in 
two cases on filtered sewage, Theriault 
(5) obtained k values which varied 
from 0.0696 to 0.1135. A low value 
of 0.0489 for series 4, which was at- 
tributed to the influence of nitrifica- 
tion, was omitted. Accord between the 
experimental data and the law was as- 
sumed from the agreement obtained 
between the observed B.O.D. values 
and the values obtained by calculation 
using the constants derived from the 
experimental data. 

Reports on determined values of k 
often are accompanied by qualification 
such as that of Symons and Buswell 
(6) in studies on the B.O.D. of certain 
pure substances in which they state 
that, ‘‘if the points obtained for the 
oxygen demand during the period of 
nitrification are neglected and a curve 
is drawn through values in the first 
5 and last 13 days the curve is found 
to fit the equation’’ (Eq. 1). Ina later 
work these authors (7) reported that 
curves for certain sodium soaps of the 
fatty acids follow the monomolecular 
equation, although they note that k& 
values for 7-day incubation were ‘*‘un- 
usually high’’ and those obtained for 
the determinations near the end of the 
70-day incubation period employed in 
the study ‘‘appeared to have possibili- 
ties for huge errors.’’ 

Other investigators have reported 
variability in values of k. For example, 
Rudolfs and his committee (8) state 
that the ‘‘aecepted constants used in 
calculation of stream characteristics 
have been given re-examination and 
there appears to be ample reason for 
doubting the constancy of some of the 
eonstants.’’ Abbott (9) has reported 
that the 20° C. constants (k) vary 
from 0.075 to 0.30 in a continuous 
pattern. Ruchhoft (10), in a discus- 
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sion of the ‘‘moments’’ method (11) 
(12) for caleulation of the B.O.D. ve- 
locity constants, points out that ‘‘there 
are various possible patterns of bio- 
chemical oxidation in water and they 
do not all fit the unimolecular equa- 
tion. He further states that although 
the B.O.D. equation is useful when it 
applies, its application is empirical in 
nature and the ultimate demand is 
entirely theoretical. In a recent study, 
Orford and Ingram (13) concluded 
that ‘‘there is no fundamental biologi- 
eal reason why oxidation should take 
place according to a monomolecular 
oxidation reaction.’’ This conclusion 
justified their new approach to the 
analysis of B.O.D. data. Woodward 
(14), in his discussion of the log- 
arithmie equation suggested by Orford 
and Ingram, states that ‘‘it must be 
considered as an empirical equation, as 
must any equation used for this pur- 
pose.’”’ 

The summary of current opinion is 
that the B.O.D. reaction does not fol- 
low the monomolecular law, and, there- 
fore, it is not possible to caleulate L 
from oxygen uptake data. There has 
been some reluctance to accept this 
viewpoint because, due to the difficulty 
previously mentioned, experimental 
procedures for rigorous tests have not 
been worked out. The authors in the 
course of investigation of ammonia de- 
mand observed that they had such an 
experimental procedure. They have 
applied their data and have been able 
to subject the formula to a rigorous 
test—namely, the calculation of k from 
known values of Z and observed values 
of x, as is required by principles of 
physical chemistry. 


Rigorous Tests of the Validity of the 
Monomolecular Equation 


In these studies cultures of Nitro- 
somonas sp. were grown under condi- 
tions similar to those obtaining for the 
B.O.D. test. In the medium, which was 
based on Standard Methods (15) di- 
lution water, ammonia in a concentra- 
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tion of 1.3 p.p.m. as nitrogen was the 
only oxidizable substance present. 
During the oxidation of this amount 
approximately 
1.5 x 10° ce were produced. This 


of ammonia nitroge 


Conec.* 


number of cells represents approxi- 
mately 0.01 mg. of organie earbon. 
Even if completely oxidized, this 
amount of carbon would represent a 
negligible portion of the total B.O.D. 


TABLE I.— Rate Constants for Group I 


(p.p.m. N 


0.2033 


0.2047 


0.2010 
0.2136 


3229 
3427 


AND: 
p.p.m. N 


0.1272 
0.1398 


0.2305 
0.2300 
0.2498 
0.2414 


0.2131 
0.1707 
0.6896 


0.737 


0.5676 
0.7370 


0.0738; C 1.309, 0.0929; D 1.274, 0.0997. 
+ Average for bottles analyzed at time ¢, for the series. 
t B.O.D. for this day used as No. 
§ Not computed ; residual ammonia not determined. 
For calculations these were regarded as fifth day, as analytical data indicated completion 


of oxidation by fifth day. 


B.O.D 


0.60 0.023 


0.60 
0.54 0.025 


O.86 
O.S1 
0.89 
O.85 0.045 


0.034 


0.091 | 026 | 0.29 


0.079 | 0.25 


0.25 


| 
| 0.25 


§ 0.23 


* Initial ammonia, L, and initial nitrite, NV), respectively (p.p.m. N): A 1.252, 0.0750; B 1.269, 


: 
2 \ 0.1283 0.70 
| 0.22 t 
C 0 
0 
0 
D 0.3128 0.71 
0.2704 0.59 
0.2775 0.65 (0.23 t 
B O.6414 1.97 | 
0.8198 2.52 | 0.30 
5 \ 1324 1.249 1.27 : 
1.327 1.252 1.29 § (0.27 
: 
ae D 1.369 1.269 3.96 
ies 1.379 1.279 4.06 | § | 0.23 | 0.26 
a 6 \ 1.322 1.247 1.32 | | 
1.329 1.254 1.26 
1.331 1.256 1.21 § 0.27 
7 B L344 1.270 1.24 : 
1.342 1.268 1.24 
tee 1.342 1.268 1.22 § 0.25 | 0.29 
8 C L.388 1.295 1.06 
1.402 1.309 1.06 
1.324 1.10 § | 024 | 0.238 
ae D 1.371 1.271 1.03 
ay 
1.379 1.279 4.04 
1.371 1.271 1.08 0.27 
: 


of determinations. There were four se- 
ries in the first group and one in the 
second. 

lor the first group the dilution water 
was modified in that 0.1 g. Na,CO, per 
liter was added as carbon source. The 
final pll was approximately 7.2. The 
inoculum was an enrichment culture 
obtained by successive transfers of a 
culture from the effluent of the local 
sewage treatment plant. For the series 
in group IIT the medium was further 
modified in that the phosphate was re- 
duced to 0.1 of that prescribed in 
Standard Methods (15) dilution wa- 
ter, and approximately 250 p.p.m. 
NaHCO, replaced the Na,CO, as ecar- 
bon source. The final pH was approxi- 
mately 8.2. A pure culture of Nitro- 
somonas (17) was used as inoculum. 
The medium and ineubation vessels 
were sterilized. At intervals during the 
incubation period of both groups, de- 
terminations of dissolved oxygen, am- 
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s TABLE II.—Rate Constants for Group II 

bation NO BOD 

1.220 0.0711 0.20 0.018 0.40 

1.217 0.0769 0.018 0.43 

= 2 1.076 0.1969 0.55 0.036 0.42 O44 

1.1033 0.1889 0.19 0.030 0.40 

3 0.8160 0.064 | 040 0.39 

3 0.8290 0.4392 | 1.18 | 0.062 | 0.40 0.39 
— ——|- | 
0.1569 | 1.1156 3.32 | 0.23 0.40 0.41 

0.1550 | 3380.28 0.40 0.41 

Tt <0.02 | 43007 | 3.33 | 0.36 0.33 0.31 

<0.02 | 1.2971 3.98 0.36 0.33 031 

* * Initial ammonia, L, and initial nitrite, No, respectively, 1.266 and 0.0287 p.p.m. N. 

=a + For calculation of k from B.O.D. values, t was computed from this day and No was taken 
as 0.2. 

* t Considered as fifth day in eslculations, as oxidation was completed between fourth and 
fifth day. 

2 In fact, the organic carbon content of | monia, and, or nitrites were made. The 
= the inoculum would be approximately — results are recorded in Tables I and 
sy S per cent or less of this total. Ineuba- II. The data showed that no nitrate 
ie tion was at 20° C. in two-compartment formation occurred. 

5 incubation vessels (16). Rate con- For calculation of k as represented 
eS stants were calculated from two groups in Eq. 1, the value of Z was the origi- 


nal ammonia concentration and the 
value of ZL, was the residual ammonia 
concentration at time t. The k values 
calculated in this manner are desig- 
nated as kg, in the tables; as can be 
seen, consistent values were not ob- 
tained. In other words, in these ex- 
periments there was no evidence of a 
monomolecular relationship between 
the rate of oxygen uptake and the 
concentration of the oxidizable ma- 
terial. Also, it should be noted that 
consistent values were obtained for the 
growth rate constant, k, (discussed 
later), indicating that these values are 
independent of oxygen concentration in 
the range commonly found in the 
B.O.D. test. This is in agreement with 
the investigations of Smith (18), who 
found that within the range of 0.2 to 
6 p.p.m. of dissolved oxygen the aver- 
age oxygen concentration of an acti- 
vated sludge liquor does not affect the 
unit rate of oxygen uptake. 
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Although the chemical approach has 
failed to explain the rate data on 
B.0.D., modern knowledge of bacterial 
that a 
would be ex- 


vrowth rates indicates certain 


legree of uniformity 
peeted from oxygen demand data. A 
viven amount of substrate supports the 
production of a certain total number 
These 


erowth 


organisms have a 
rate under constant 
Therefore, in the study of 
a given waste in which sampling and 
analytical procedures are standardized, 
results tend to follow a reproducible 
pattern. Coupled with this cireum- 
stance is the additional condition that 
in B.O.D. studies, in which incubation 
periods of © days or more are em- 
ployed, most of the measurements are 
made after maximum population is 
reached. The oxygen uptake in that 
would be that related to the 
metabolism of a resting or dying cul- 
ture. These conditions tend to pro- 
duce uniform metabolic rates. 

In kinetic studies on the growth of 
Nitrosomonas (17) in which total num- 
bers were determined, it has been shown 
that the nitrite concentration is pro- 
portional to bacterial numbers and 
that the formation of nitrites follows 
the usual growth curve for the log- 
arithmie phase of bacteriological 
growth as represented by 


N 
>= 7 log 2) 


of organisms 
constant 
( onditions. 


Case 


in which No is the bacterial population 
at beginning of time interval ¢, and N is 
the bacterial population at end of time 
interval ¢. 


It was found that if NV, and N are 
allowed to represent nitrite concentra- 
tions initially and at time ¢, respec- 
tively, consistent k values are obtained. 
In the tables these are designated as 
k,. Likewise, B.O.D. values can be 
represented by N, and N if the begin- 
ning of the time interval, ¢t, is taken 
at the first determined B.O.D. These 
are represented as kp and are also con- 
sistent values. The data in Tables I 
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and I] show that the oxygen uptake 
is consistent with and appears in the 
nitrite value. 

Thus, in the B.O.D. of ammonia, 
oxygen uptake follows a regular curve 
similar in form to the monomolecular 
It is dependent, however, on 
the rate of multiplication of organisms, 
rather than on 
strate. This is in agreement with mod- 
ern bacteriological knowledge. Gun- 
salus (19) states that ‘‘in general, the 
nature of the substrates available to 
furnish energy will affect the rate of 
erowth and their concentration will 
affect the final extent of growth.” 
Stephenson (20) states that ‘‘the rate 
of growth in the logarithmic phase is 
largely independent of concentration 
of carbon nutrients until this reaches 
a low level.”’) The initial concentration 
of 1.3 p.pan. ammonia as nitrogen em- 
ployed in these experiments has been 
demonstrated to be above the limiting 
concentration. Data reported in the 
literature indicate that the initial con- 
centrations appearing in the carbon- 
aceous B.O.D. at 20° C. are also above 
the limiting values. In this case it 
would be impossible to determine the 
total amount of original substrate from 
the rate of oxygen uptake as implied 
in Eq. 1. However, by a series of tests 
during the growth of organisms it is 
sometimes possible to determine the 
rate of growth or of production of a 
chemical product, or disappearance of 
a chemical substance, such as oxygen, 
until there is a break in the rate. If 
these chemical quantities are directly 
related to cell division and if the 
break in the rate results from exhaus- 
tion of substrate, it should be possible 
to estimate the amount of substrate 
from the total population, product, or 
reactant. 

A correlation 


curve. 


concentration of sub- 


between bacterial 
growth and oxygen uptake was _ re- 
ported by Miiller (21) in 1911. In 
his studies, in which both oxygen up- 
take and cell counts were determined, 


the maximum oxygen loss per hour 
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coincided with the maximum bacterial 
count. Theriault (5), in a discussion 
of Miiller’s work, stated that ‘‘when 
the bacterial count remains fairly sta- 
tionary only 1.5 to 1,25 as much 
oxygen is used up per million bacteria 
as when the bacteria are in an active 
state of multiplication.””  Greentield, 
Elder, and McMurray (22), in low- 
temperature B.O.D. studies, found that 
the rate of oxygen uptake increased 
sharply as bacterial numbers increased. 
Butterfield (23) has shown that bac- 
terial population reaches a maximum in 
about two days under B.O.D. condi- 
tions. In this case the same type of 
reaction would not be occurring 
throughout the (20° ©.) 5-day ineuba- 
tion period of the B.O.D. This is in 
accord with the view expressed by 
Hoover et al. (24) as a result of stud- 
ies on the aerobic oxidation of milk 
wastes. 


Determination of Total Carbon 


it has been shown that the 
application of Eq. 1 for determination 
of total load is impossible, and that 
the 5-day dilution B.O.D. in p.p.m. of 
oxygen is a measurement of the total 
oxygen requirements for all the bae- 
terial processes occurring under the 
specific conditions during that period, 
a chemical procedure for the determi- 
nation of total carbon with accuracy 
and reproducibility would be desirable 
as a fixed standard. 

Two types of reactions are available 
for the estimation of total oxidizable 
carbon in sewage. The first is dry 
combustion in a furnace and the sub- 
sequent measurement of the CO, pro- 
duced. Since domestic sewage is about 
99.95 per cent water this method would 
require the evaporation of too large 
a sample to be practical. 

The second method is wet combus- 
tion by either of two procedures. The 
first of these is with KMnO,, K.Cr,0,, 
or similar oxidizing agents, and back 
titrating. No reagent has been found 
that will oxidize all types of carbon 


Since 
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compounds and reproducibility fre- 
quently is poor. The second procedure 
is with concentrated oxidizing agents, 
such as the chromic, sulfuric, phos- 
phoric mixture of Schollenberger (25), 
which permits more complete oxidation 
to CO,. Although back titration is not 
possible, the reaction is made quanti- 
tative by measurement of the CO, pro- 
duced. In several previously proposed 
methods this has been accomplished 
by precipitation and weighing as 
barium carbonate (26) or by absorp- 
tion in standard barium hydroxide so- 
lution followed by titration of the ex- 
barium hydroxide (27). The 
disadvantages of these procedures are 
well-known. Also, there is an addi- 
tional potential source of error in wet 
combustion procedures, because, in the 
decomposition of some organic com- 
pounds, products may form which 


volatilize before they can be oxidized. 
Although refiux condensers are used 
during digestion, certain compounds, 


such as methane, may escape oxidation 
to CO,,. 

This latter problem has been solved 
successfully in biological studies (28) 
involving determinations of total ecar- 
bon by the use of wet oxidation fol- 
lowed by catalytie dry combustion in 
a microfurnace. The combustion mix- 
ture of Van Slyke and Folch (30) con- 
taining sulfuric, phosphoric, chromic, 
and iodie acids is employed. This 
method presents a further improve- 
ment in that high vacuum line pro- 
cedures are used for purifying and 
transferring the evolved CO, to a eali- 
brated chamber for manometric meas- 
urement. Buchanan and Nakao (28) 
have shown excellent precision with 
potassium acid phthalate, alanine, cys- 
tine, and ealcite. Studies in the au- 
thors’ laboratory (29) have demon- 
strated quantitative oxidation of such 
compounds as fatty acids, sugars, and 
alcohols. 

The adaptation of this procedure to 
the determination of total organic ear- 
bon in sewage would require the meas- 
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FIGURE 1.—Apparatus used in carbon determination. 


urement of a smaller volume of CO, 
than in the studies previously men- 
tioned. The minimum amount of CO, 
that can be accurately measured using 
the high vacuum system available in 
the Illinois State Water Survey lab- 
oratory is 0.15 millimole (mM.) As- 
suming the B.O.D. of domestie sewage 
to be approximately 200 p.p.m., the 
oxidation of a sewage sample of 30 to 
35 ml. would be required to yield a 
measurable amount of CO,. A sample 
of this size would require concentra- 
tion prior to oxidation in order to 
avoid dilution of the oxidizing re- 
In the laboratory it has been 
shown, using a standard propionie acid 
solution of such concentration as to 
yield approximately 0.2 mM. of CO.,, 
that a volume of 5.0 ml. can be quan- 
titatively oxidized by the proposed pro- 
eedure. An exploratory experiment, in 


agent. 


which a 35 ml. sample of standard 
propionic acid (equivalent to approxi- 
mately 0.3 mM. of CO.) was concen- 
trated at a pI of 8.5, showed a earry- 
over into the distillate of less than 2 
p.p.m. oxygen consumed by permanga- 
nate. Oxidation of the residue by the 
combined wet and dry combustion pro- 
cedure resulted in a recovery of 96 
per cent of the total carbon in the 
sample as CO., which was measured 
manometrically using high vaeuum 
technique. Although concentration of 
the sample by evaporation at a pH of 
8.5 before subjecting it to the oxida- 
tion procedure appears to be feasible, 
a modification of the high vacuum sys- 
tem so as to permit measurements as 
low as 0.05 mM. of CO, would elimi- 
nate this step. 

The determination of total carbon 
by the procedure as modified from the 
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literature is carried out in the appa- 
‘atus diagrammed in Figure 1. A com- 
plete analysis is described in detail 
assuming that the pumping system is 
in operation with stopcocks a, b, ¢, and 
e open and stopcocks d and f closed. 

The sewage sample to be oxidized is 
placed in flask A, which is attached to 
the generator B by means of a 24/40 
vround-glass joint. A drop or two of 
concentrated phosphoric acid provides 
an excellent lubricant for obtaining a 
thin film and a satisfactory seal upon 
attachment. The oxidizing reagent of 
Van Slyke and Folch (30) is placed in 
the generator B (5 ml. for each esti- 
mated millimole of carbon) and the 
helium tube similarly attached as de- 
seribed for the combustion flask. 

After obtaining a reduced pressure 
of at least 10‘ mm. as determined by 
the McLeod gage IF, stopeock D is slowly 
opened, whieh results in the closure of 
the mercury valve D. This valve is de- 
signed so that a change in pressure of 
1 mm. will permit it to open and close ; 
thus the flow rate of the gases is con- 
trolled by this valve. To exclude the 
contaminating gases that may be pres- 
ent in the oxidizing portion of the ap- 
paratus, the system is thoroughly swept 
with helium. Prior to the oxidation, 
retention, purification, and measure- 
ment of the evolved CO,, the following 
additional steps are to be carefully 
followed : 


1. The temperature of the micro- 
furnace © housing the packed tube is 
adjusted to 750° C. This eatalytie 
tube contains CuO to insure the com- 
plete combustion of carbon-containing 
compounds that may have escaped wet 
oxidation. Nitrogen-containing com- 
pounds are also oxidized and deecom- 
posed to N, and O,. These gases do 
not condense at the temperature of the 
cold traps and are pumped off. Silver 
wool is also present in the packed tube 
and is effective in the removal of the 
halogens. 

2. The flow rate of the helium is set 
at 10 ml. per min. This rate permits 
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the rapid opening of the mercury valve 
approximately once every 30 see. 

3. Dewar flasks containing liquid 
N, (— 195° ©.) are placed on traps 
2,5, and 4 for the condensation of the 
CO, formed on oxidation. 

4, A —46° C. bath (a slurry of 
monochlorobenzene with liquid N,) is 
placed on the preliminary moisture 
trap 1 for the retention of water va- 
pors given off during the heating of 
the mixture of oxidizing reagent and 
the sample. 


At this stage of the analysis the oxi- 
dant is slowly added to the carbon- 
containing sample and flask A is gently 
boiled for 10 to 15 min. The evolved 
CO, is swept by the helium flow through 
the microfurnace, moisture trap 1, the 
mereury valve 1), and finally condensed 
in the cold traps 2, 3, and 4. The 
helium used for sweeping the system 
does not condense and is pumped off. 
When the helium sweep is completed 
(15 min.), stopeock d is closed, the 
helium flow is stopped, and the system 
is again evacuated to at least 10°? mm. 
Stopcock b is now closed and any 
traces of moisture are removed from 
the CO, in the following manner. The 
liquid N, baths are removed from traps 
3 and 4, allowing complete condensa- 
tion of the CO, in trap 2. After con- 
densation is complete, the liquid N, 
bath on trap 2 is immediately replaced 
with a — 78° C. bath (dry ice and tri- 
chloroethylene) and the liquid N, bath 
replaced on trap 4. After allowing 10 
min. per millimole for the condensa- 
tion of the dried CO, in trap 4, stop- 
cock ¢ is closed. The purified CO, is 
now ready for measurement, which is 
accomplished by closing the master 
stopeock a and removing the liquid N, 
bath from trap 4, allowing the pure 
CO, to volatilize. Transference of the 
CO, to the calibrated chamber E at- 
tached to the manometer is done by 
vacuum distillation. By closing stop- 
cock e and removing the liquid N, 
bath from the calibrated chamber arm, 
the volume of CO, is easily calculated 
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from the observed pressure difference 
on the manometer. 

The preliminary experiments sug- 
gest that this method is applicable for 
the determination of total earbon in 
sewage. The equipment, including the 
high-vacuum system and microfurnace, 
ean be obtained for approximately 
$500. Therefore, the procedure iS eco- 
nomically possible. Once the system is 
in operation the time required for a 
complete analysis is less than 1 hr. 


Summary 


The experimental evidence demon- 
strates that for an actively growing 
eulture the total pollution load and 
reaction rate relationship as expressed 
in Eq. 1 is invalid for nitrogenous 
B.O.D. Modern bacteriologieal knowl- 
edge indicates that this is also true for 
the carbonaceous B.O.D. However, 
bacteriological and experimental evi- 
dence direct relationship he- 
tween maximum bacterial population 
and total pollution lead. 

It has been shown that the rate of 
oxygen uptake in the B.O.D. of am- 
monia is directly related to the multi- 
plication of the Nitrosomonas organ- 


show a 


isms and is independent of substrate 
concentration. 


Previous investigators 
demonstrated that in 
carbonaceous B.O.D. oxygen uptake is 
related to bacterial growth and it has 
shown that maximum bacterial 
numbers are reached the first or see- 
ond day of the 5-day period. There- 


have likewise 


been 
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fore, during the usual 5-day incubation 
period at 20° C. there would be two 
rates of oxygen uptake: first, that as- 
sociated with cell multiplication; sec- 
ondly, that associated with a resting 
or dying culture. In neither case 
would there be a simple relationship 
between rate of oxygen uptake and sub- 
strate concentration (Z value). 

A method has been described for the 
chemical determination of total oxi- 
dizable earbon which is proposed for 
research purposes in connection with 
large projects. 


Conclusion 


At present the 5-day B.O.D. appears 
to be the most suitable empirical test 
for estimating the strength of wastes. 
The vast amount of data on this test 
collected over nearly half a century 
cannot be ignored. No present theory, 
however, justifies the caleulation of 
total load from 5-day B.O.D. determi- 
nations. Empirical faetors in limited 
cases may be developed when used in 
connection with chemical determination 
of total oxidizable carbon. 
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Industrial Wastes 


DISPOSAL OF STEEL PRODUCTION WASTES AT THE 
FAIRLESS WORKS * 


Assistant to Chief Engineer 


When the vacant lot in any neigh- 
borhood is purchased and a new home 
is to be erected thereon, the neighbors 
exhibit a good deal of curiosity, con- 
siderable speculation, and a few genu- 
ine misgivings. This normal reaction 
is accompanied by questions such as: 
What type of home will be built; will 
the individual be a good neighbor; and 
most important, will he assume his 
share of responsibility in maintaining 
the well-being of the neighborhood? 

These questions remain uppermost 
in the residents’ minds and undoubt- 
edly the same thoughts prevailed when 
it was announced that an integrated 
steel mill would be built on the banks 
of the Delaware River near Morrisville, 
Pa. Everyone realizes, of course, that 
anything as large and as productive as 
the Fairless Works is bound to have a 
profound effect upon the surrounding 
area when it is suddenly transformed 
into a great and bustling industrial 
center. 

As mentioned before, will the new 
neighbor assume his full share of re- 
sponsibility to the community? When 
Fairless Works was only in the plan- 
ning stage, these responsibilities were 
recognized. Steel cannot be produced 
without consuming great quantities of 
water. This water, after it has served 
its purpose in the processes, is returned 
to the stream from which it is taken. 
To maintain the quality of the stream, 

* Presented at 26th Annual Meeting, Fed- 
eration of Sewage and Industrial Wastes 
Assns.; Miami, Fla.; Oct. 13-16, 1953. 
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HOWELL 
U. S. Steel Corp., Pittsburgh, Pa. 
treatment plants were installed to pro- 
vide complete treatment to maintain 
the good neighbor policy previously 
established. 

Since Fairless Works is an integrated 
steel plant involving operations from 
raw materials to finished products, 
various industrial wastes originate at 
different mills. The wastes consist pri- 
marily of oils, acids, alkaline solutions, 
settleable solids, and miscellaneous 
other wastes. The problem of stream 
pollution abatement is quite compli- 
eated, as the plant is located on the 
Delaware River approximately 30 mi. 
above Philadelphia, which, along with 
other users, depends on this stream for 
its water needs. With full realization 
of the responsibilities involved, U. S. 
Steel engineers, together with consult- 
ing engineering firms, designed treat- 
ment facilities believed to be unique in 
the steel industry. Waste waters con- 
taining mill seale, acids, flue dust, and 
concentrations of oils and greases are 
given treatment close to their sources 
and impurities are neutralized or re- 
moved to such a high degree that the 
effluent may either be discharged di- 
rectly to the river or delivered to a 
separate terminal treatment plant at 
the riverside for further improvement, 
if required. The terminal waste treat- 
ment plant services all process non- 
acid waste waters, including pumping, 
treatment and, where necessary, both 
quantitative and qualitative chemical 
measurements. Finally, the effluent 
quality is such that it can be dis- 
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charged either into the intake source 
or recirculated into the plant water 
system. 

Basically, the following principles 
were applied in the design of the 
treatment processes: First, segregation 
of wastes according to their essential 
characteristies; and second, the combi- 
nation of wastes so as to combine them 
most effectively in treatment processes. 
Thus, all oil and acid wastes are con- 
centrated in one area for treatment; 
namely, the oil interception plant (Fig- 
ure 1), which is close to the major con- 
tributors. 

Before proceeding with a detailed 
discussion of the various treatment fa- 
cilities, a flow diagram (Figure 2) 
will be invaluable in presenting the 
sequence of treatment. 


Acid Wastes 


Inasmuch as some effluents are dis- 
charged from batch processes and 
others are discharged continuously, 
adequate storage facilities for each 
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group of similar wastes are provided 
so that prorating of certain waste flows 
are combined to produce the most 
effective treatment. 

Chromie waste from a storage tank 
is blended with continuous chromic 
waste rinse water and treated with 
waste pickling solution in a reaction 
tank. Two 1,500-gal. capacity reaction 
tanks provide 1-hr. detention time to 
allow complete reaction. Chromium 
sulfate solution from the reaction tanks 
is led to a clarifier, where addition of 
lime slurry precipitates the chromium 
as chromie hydroxide. 

Waste pickling solution from both 
batch and continuous processes is 
pumped or trucked to two 200,000-gal. 
storage tanks lined with rubber and 
acid-resistant brick. The portion of 
waste pickling solution not required 
for treatment processes is disposed of 
by trucking to a manufacturer who 
uses it in his product. Normally, this 
liquor is removed continuously, leav- 
ing the tanks partially empty to pro- 


FIGURE 1.—Oil wastes interception treatment plant consists of spent pickling solution 
storage tanks (foreground), a clarifier, and waste oil storage tanks (background). 
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vide temporary storage should break- 
down occur in the trucking system. 
Sufficient lime handling and slaking 
capacity can neutralize the entire liq- 
uor solution output in two flash mix- 
ers if for any reason this becomes neces- 
sary. Sludge aecumulation from the 
neutralization plant is pumped to a 
storage lagoon for later removal. This 
same lime slaking plant also supplies 
slurry for floceulating other wastes in 
a combination floceulator and clarifier, 
to be described later. 


Alkaline Wastes 


Alkaline wastes consisting primarily 
of cleaning solutions containing so- 
dium orthosilicate are effectively uti- 
lized in the treatment process to in- 
crease the pH of the acid and soluble 
oil wastes. Flows from cleaning solu- 
tion tanks of electrolytic tinning, con- 
tinuous annealing, and continuous 
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cleaning lines, stored in a 23,800-gal. 
tank, are prorated and combined with 
a continuous flow of rinse water from 
these same sources along with sodium 
carbonate from hot-dip tinning. The 
combined flow is then fed into a clari- 
fier, where lime slurry is added in 
sufficient quantities to increase the pH 
to approximately 9.0 and precipitate 
the metals from the solution. Floe 
formed in this process assists in clarify- 
ing the effluent and removing some of 
the oils in the precipitated sludge. 
The clarifier unit includes mechanism 
for automatic mechanical flocculation, 
gravity sedimentation, and mechanical 
removal of solids and seum, all in- 
stalled in a 60-ft. diameter tank. In- 
fluent liquid enters a center compart- 
ment through an inverted siphon, re- 
ceives mechanical floceulation, and 
passes to an outer annular compart- 
ment for settling and seum flotation. 


: 


FIGURE 3.—Flash mixer at oil wastes interception treatment plant has acid-resistant 
brick lining because of the waste pickling solution handled. 
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FIGURE 4.—Two-stage separator at oil wastes interception treatment plant. 


The overflow passes over a continuous 
eireular weir at the tank periphery. 


Soluble Oils 


Soluble oil waste from sumps and 
all storage tanks of various mills is 
directed to a 42,300-gal. storage tank. 
Soluble oil waste is combined with con- 
tinuous discharge from an oil skimmer 
tank in one of the rolling mills and a 
predetermined flow from the skimmed 
oil storage tank. This mixture is 
blended with waste pickling solution 
and/or fresh acid in a flash mixer 
(Figure 3), which cracks the emulsion 
of soluble oils. A 28-min. detention 
time provides for the total anticipated 
flow. Acid-contaminated bosh water 
also flows to this flash mixer. Floe 
formed in this process aids in clarify- 
ing the effluent and removing some of 
the oils. This unit is an open-top, 
brick-lined tank 22 ft. in diameter by 
12 ft. deep. It is equipped with a 
propeller-type  electric-driven flash 
mixer providing 10-min. turnover and 
a 42-in. center drive tube. Influent 
enters the center of the tank at the 
bottom, rises through the vertical baffle 
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flash mixer drive tube, then flows radi- 
ally outward and downward under a 
4-ft. deep baffle plate, thence to the 
continuous circular weir at the tank 
periphery. 

Effluent from the flash mixer, to- 
gether with the other previously men- 
tioned alkaline and chromic waste efflu- 
ents, enters the flocculator compart- 
ment allowing approximately 25-min. 
flocculation, followed by 1°,-hr. deten- 
tion in the clarifier sedimentation 
chamber. Oil is skimmed from the 
surface by a rotating arm and pumped 
to a sludge storage lagoon. Effluent 
from the clarifier is combined with in- 
soluble oil-bearine waste and further 
clarified by means explained subse- 
quently. 


Insoluble Oils 


Insoluble oils comprise palm oil in 
the effluent from tin rolling mill skim- 
mer tanks, plus small quantities of 
lubricating oils. A continuous pro- 
rated volume is combined with the 
clarifier effluent to pass through an oil 
separator. 

Intermittent discharges from an oil 
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skimmer storage tank, containing ap- 
proximately 70 per cent palm oil, is 
stored in a 42,300-gal. tank, which per- 
mits the oil to rise and be decanted to 
a 24,000-gal. palm oil storage tank, 
from where it is removed periodically. 
The aqueous portion is drawn off to the 
oil separator. 

The oil separator (Figure 4) pro- 
vides two stages of clarification, with 
a total detention time of 40 minutes. 
It consists of two parallel rectangular 
concrete tanks, each 90 ft. long by 15 
ft. wide by 6 ft. 3 in. deep. Each tank 
is divided into a primary chamber 48 
ft. long, with mechanical sludge and 
scum scrapers and remover 
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troughs in each section. Waste liquid 
from the clarifier, combined with a con- 
tinuous prorated flow of insoluble oil 
wastes, enters through inlet pipes and 
distribution box, flows over a weir and 
downward through a film oil rupture 
tray, packed with 3-in. Raschig rings; 
thence into a primary gravity separa- 
tion chamber where oil and settleable 
solids are removed. <A similar flow 
pattern is repeated in the secondary 
chamber. Oil skimmers convey the 
skimmed oil into a pipe trough, from 
where it is pumped into the 24,000-gal. 
skimmed oil storage tank for later dis- 
position. Effluent from the separator 
discharges to an industrial waste sewer 
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FIGURE 5.—Flow diagram of roll mill scale removal facilities and miscellaneous washing 
and cleaning waters. 
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FIGURE 6.—Aeration basin and sedimentation basins of terminal treating plant. 


leading to the terminal treating plant 
located at the river site. 


Roll Mill Scale 


Figure 5 is a flow diagram of the sys- 
tem where rolling mill seale is flushed 
into pits. Detention time of the scale 
pits is approximately 15 min. These 
pits are specially designed to meet 
the severe service requirements when 
scale is being. removed by means of a 
large grab bucket. The pits are much 
larger and somewhat deeper than the 
conventional scale pits, incorporating 
features which increase their effective- 
ness in scale handling. Two-stage sedi- 
mentation is provided. The secondary 
chamber is divided by a longitudinal 
partition to provide quiescent outflow 
during scale removal. Of interest is 
the fact that two pumps recireulate 
two-thirds of the water for cooling pur- 
poses in the rolling mill, while two 
other pumps remove the remaining wa- 
ter to a trunk sewer leading to the 
terminal treating plant for further 
processing. 


Miscellaneous Waste 
Figure 5 also gives a flow diagram 
of the miscellaneous washing and clean- 


ing waters, which comprise backwash 
waters from the water treatment plant 
at the power station, blowdown water 
from the waste heat boilers in the 
open hearth, and wash-down water and 
floor drainage from ladle repair shops. 
Backwash waters from the powerhouse 
treatment plant are directed to the 
terminal treating plant. The remain- 
ing effluent is directed to a works pump- 
ing station, which pumps the effluent 
to the terminal treatment plant. Non- 
contaminated cooling water is either 
recirculated into the service-water sys- 
tem or discharged directly into a 
drainage sewer leading to the river. 


Terminal Treating Plant 


The terminal treating plant has been 
mentioned several times in the preced- 
ing descriptions of individual waste 
treating facilities. Again, considera- 
tion was given to its location in close 
proximity to the river-water pumping 
station, and sanitary waste disposal fa- 
cilities, thus permitting centralization 
of control. The entire flow of indus- 
trial waste waters is handled by this 
treatment plant with the exception of 
blast furnace flue-dust-laden waters. 
Figure 6 shows the influent flume, 
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FIGURE 8.—Secondary settling basins of terminal treating plant (foreground) and 
pumped river-water storage and settling reservoirs (background). 


aeration basin, and sedimentation 
basins. Figure 7 is a flow diagram of 
all facilities hereinafter described. 

The terminal pumping station con- 
sists of six bays, three of which are 
equipped with pumps. These pumps 
pick up the discharge from the main 
waste-water sewer and deliver the to- 
tal discharge through the primary and 
secondary sedimentation basins, where 
it flows by gravity either to the river 
or to the storage lagoon for discharge 
to the river, and or recirculation to 
the service-water system. 

Waste waters are lifted by the pump- 
ing station to an aeration basin, con- 
sisting of four parallel chambers each 
30 ft. long by 18 ft. wide and 13 ft. 
6 in. deep, providing 5-min. detention. 
While the waste waters are in these 
chambers, the liquid is aerated by com- 
pressed air, received from positive dis- 
placement-type air compressors and in- 
jected at the bottom of the chambers. 
From the aerating chambers the liquid 
wastes pass to a presedimentation ba- 
sin consisting of four compartments, 
each 130 ft. long, 18 ft. wide and 15 
ft. deep. These compartments allow 
for a 16-min. detention period and are 
equipped with drag flights to serape 
sediment to central sumps. Oil skim- 
mers remove surface oils. Sludge is 
pumped to a lagoon. 


Oil skimmines 
presedimentation 


removed the 
compartments are 
pumped to two thickener scum tanks, 
each 15 ft. in diameter and 10 ft. deep. 
Paddling raises oil to the surface for 
skimming, the skimmed oil being 
pumped to a 42,000-g¢al. storage tank. 
Water from the scum thickeners flows 
back to the influent flume leading to 
the presedimentation basin for fur- 
ther treatment. Sludge from the thick- 
ener is pumped to a lagoon. 

Clarified waters passing over weirs 
from the presedimentation basin are 
conducted to a separate large sedimen- 
tation basin for further clarification. 
This basin (Figure 8) consists of four 
parallel compartments, each 260 ft. 
long, approximately 150 ft. wide, and 
15 ft. deep, having a 4-hr. detention 
time. Seum is retained by skimming 
weirs at the outlet ends of the com- 
partments and pumped to the seum 
thickeners. 

Further 
liquid in 
mentation 


additional clarification of 
the large secondary sedi- 
basin is provided by dis- 
charging the effluent to a reserve storage 
lagoon having an additional 4-hr. de- 
tention period. Clarified waste is 
either discharged to the Delaware River 
or to the service-water system of the 
plant. Recireulation of clarified water 
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is provided because of the high degree 
of treatment these wastes receive. At 
this point, at times, the wastes are of 
better quality than the Delaware River 
water originally taken into the service- 
water system. Periodically, each com- 
partment of the secondary sedimenta- 
tion basin is emptied and sludge is re- 
moved. 

A central control building, located 
within the area of the treatment fa- 
cilities and the river pumphouse, houses 
electrical equipment and controls; in- 
dicating, recording, and __ totalizing 
gages; and instruments for flows, pres- 
sures, and level measurements. A small 
laboratory for analysis of water, sew- 
age, and industrial waste also is housed 
in this building. The control layout 
was specially planned to insure the 
vreatest concentration of equipment 
and installations requiring supervision 
in order to have minimum operating 
and maintenance personnel. 


COOLING FLUE DUST 
WATER REMOVAL 
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GAS WASHER 


Blast Furnace Flue Dust 

Blast furnaces, as at other works, are 
remotely located from the other opera- 
tions because the raw materials are 
stockpiled near water transportation 
facilities. Because the flue dust has a 
different composition than other wastes, 
it can be processed and re-used. To 
eliminate long sewers carrying flue- 
dust-laden waters from the precipita- 
tors and gas washers of the blast fur- 
naces, a separate treatment system was 
installed (Figure 9). A primary thick- 
ener, located between the two blast 
furnaces, is installed in a concrete tank 
90 ft. in diameter with a sidewall depth 
of 15 ft. Waste waters from the gas 
scrubber enter the thickener through a 
24-in. pipe. <A detention time of ap- 
proximately 1 hr. 20 min. allows the 
flue dust to settle for withdrawal to 
the flue dust storage lagoon. Overflow 
from the weirs is discharged to an in- 
dustrial waste sewer leading to a sec- 
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FIGURE 9.—Flow diagram of separate treatment plant for blast furnace flue dust wastes. 
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FIGURE 10.—Secondary flue dust clarification plant, showing lime slaker, flash mixer, 
flocculator basins, and clarifier (foreground). 


ondary flue dust clarification plant lo- 
cated nearby. Water entering the 
secondary flue dust clarification plant 
(Figure 10), having a temperature of 
120°, flows initially into a flash mixer 
for mixing with lime slurry, and is re- 
tained for 1 min. It then flows into 
a rectangular flocculator, stirred gently 
by vertical propeller-type mixers to 
build up a floc heavy enough to settle; 
detention time is approximately 25 min. 

Flocculated liquid passes into a 120- 
ft. diameter process clarifier with 14- 
ft. side-water depth. After 2-hr. de- 
tention the clarified waters spill over a 
weir into a duct leading to a measuring 
flume, thence to a storm sewer and the 
river The flume determines, by flow 
measurements, the amount of lime 
slurry to be added to the flash mixer. 
It also has facilities to indicate, record, 
and totalize the flow. 


Sludge deposited in the clarifier is 
pumped to the flue dust storage lagoon. 


Sanitary Sewage Treatment 


Since such an elaborate treatment 
system was provided for industrial 
wastes, sanitary wastes posed no vreat 
problem. 

A sanitary sewage plant was designed 
and installed on a basis of an average 
flow of 60 g.p.e.d. for 9,000 employees. 
All units, however, are designed hy- 
draulically to pass 100 g.p.e.d. average 
water consumption. 

A separate intricate system of sew- 
ers collects sanitary sewage from all 
sources in the plant and conveys it to 
the treatment plant located within its 
centralized area comprising the indus- 
trial waste treatment plant and the 
river pumping station. It was neces- 
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sary to install a number of sewage 
booster stations on this system because 
of the flat terrain and the great dis- 
tances involved. 

The treatment plant proper is of 
standard design, consisting of a pump- 
ing station, comminutors, a two-story 
primary tank, completely enclosed 
trickling filters, a secondary tank, and 
chlorinating equipment. glass-cov- 
ered sludge drying bed is also included. 


It is unfortunate that more of the 
detail of the various installations at 
Fairless Works could not be given, as 
these details would have brought out 
the tremendous size and complexity of 
the installations and certainly clinch 
Mr. Howell’s statement that the U. S. 
Steel Company has assumed its re- 
sponsibility of being a good neighbor 
by the installation of these facilities. 
The basic principles of treatment 
have been well applied. Segregation 
of wastes according to their essential 
characteristics is complete. The combi- 
nation of wastes, in order to use them 
most effectively in the treatment proe- 
esses, has also been accomplished. In 
addition, the actual treatment processes 
certainly have been carried to the nth 
degree of treatment in many eases. 
Although some of the treatment facili- 
ties are unique, in the application 
of the basic principles of treatment the 
required treatment facilities will be 
unique in practically every case, taken 
plant to plant. The complexities of the 
problems, variations in raw materials 
and products, plant layout, and loea- 
tion are just a few of the variables 
that lead toward making each applica- 
tion unique to the particular plant. 
Experience over a number of years 
with the many problems faced by the 
steel industry has led to the thought 
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Final effluent from this treatment plant 
is discharged into the Delaware River. 


Coke Plant Wastes 


With respect to coke plant wastes, 
there is no problem involved because 
these wastes are segregated in a sepa- 
rate, closed circulatory system. These 
wastes are used for coke quenching and 
no wastes from this source enter the 
river. 


that the installation at Fairless, how- 
ever unique in its methods of treatment, 
is really unique in one respect. Refer- 
ence is made to the fact that a complete 
integrated steel plant has been built in 
an open field. How many times, in 
endeavors to work out the problems of 
various plants, has it been hoped that 
the whole plant could be serapped and 
a new start made. This thought does 
not take away from the wonderful job 
done at Fairless, but rather it points up 
the importance placed on_ pollution 
abatement and water conservation as 
of today compared to when most of the 
original plants were started. 

The development of the modern in- 
tegrated steel plant of today parallels 
the development of many plants in 
other industries. At the start of these 
developments water conservation and 
waste disposal were not taken into con- 
sideration as they are today. This was 
not the fault of industry any more 
than it was the fault of the original 
city planners when many cities were 
laid out. The word ‘‘planners’’ is 
used loosely, because many present-day 
city planning boards throw up their 
hands and say, ‘‘The city just wasn’t 
planned, it just grew.’’ That is cer- 
tainly true in the case of both industry 
and cities. As industry grew, munici- 
palities grew and waste disposal and 
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water conservation became pressing 
problems for all. These problems were 
recognized, as Mr. Howell has stated, 
from the selecting of the site, through 
the planning stage, the design stage, 
and the final installation. 

These installations described high- 
light the attention being given to the 
disposal of production wastes by the 
steel industry. For many years U. S. 
Steel has been one of the leaders in 
carrying on intensive research through 
experimentai and pilot-plant studies 
on the various problems connected with 
steel plant wastes. Many steel com- 
panies have been developing treatment 
facilities for the past 25 years covering 
various phases of the problem. As an 
industry, through the Fellowship es- 
tablished at Mellon Institute in 1938 by 
the American Iron & Steel Institute, a 
great deal of vital research has been 
carried on covering the acid wastes. 
More recently, with the forming of the 
Steel Industry Action Committee of 
the Ohio River Valley Water Sanitation 
Commission, not only are the studies 
of treatment methods of all steel wastes 
being intensified, but an extensive pro- 
vram is being carried on to determine 
the effects of the constituents of steel 
wastes on water use and the actual 
water use requirements. The second 
part of this program is proving im- 
portant as the studies have revealed 
that in some cases very little factual 
information is available on which to 
set so-called objectives or standards. 
The facilities of Kettering Laboratory, 
Cincinnati, Ohio, and the Fellowship 
at Mellon Institute are tied into this 
program, 

With this background it might be 
said that the Fairless Works facilities 
are the product of an enormous amount 
of research and experimental and pilot- 
plant studies of an industry, all applied 
and installed at one plant. The treat- 
ment facilities described seem to be the 
best application that can be designed 
and installed at this time, but certainly 
the author would be the last to imply 


SEWAGE AND INDUSTRIAL WASTES 


March, 1954 


that they are the final answers. It 
may well be that they will turn out as 
such in this particular application and 
plant, but a great deal of research still 
is required to find equitable solutions 
to the same problems as applied from 
plant to plant. 

Each method of treatment and its 
application to the various wastes is 
interesting and requires careful con- 
sideration. The method for disposing 
of the acid wastes is one that many 
waste treatment personnel can only 
wish for. To be able to find a company 
in the locality that can use the acid 
wastes is very fortunate. The added 
precaution has been taken, however, of 
installing facilities for the neutraliza- 
tion of these wastes in case of truck 
breakdown or other outage. This, of 
course, means large settling lagoons for 
the resulting sludges. Personal experi- 
ence with lime neutralization on such 
a scale over a good many years leads 
the writer to hope that the present 
solution at the Fairless Works never 
breaks down. The acreage required for 


sludge disposal is a never-ending prob- 


lem and the cost of such an operation 
is beyond reason. Location of the in- 
dividual plants may prohibit neutrali- 
zation in many cases because of lagoon 
space required. 

The treatment of the alkaline solu- 
tion, and soluble and unsoluble oils, is 
interesting from the standpoint of sepa- 
ration, collection, and storage to allow 
proportioning to the clarifier units. 
This undoubtedly will insure excellent 
clarification of these wastes. 

The rolling mill seale pits are of 
interesting design in that a portion of 
these clarified waters is returned to the 
mill system. A similar design of seale 
pit was installed at Armeco’s newest 
hot mill installation and has proved 
satisfactory. Armeo also installed at 
one of its other plants a continuous, 
mechaniecally-cleaned scale pit which 
gives the desired effluent for reeireula- 
tion to the mills. 

Rather than to further diseuss each 
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separate installation, emphasis should 
be placed on the methods that have 
been taken to insure complete treat- 
ment of all wastes, as has been brought 
out in the discussion of the terminal 
treating plant. Here the several efflu- 
ents from the individual treatment fa- 
cilities are brought together and fur- 
ther treated for final  elarification. 
When one realizes the tremendous 
amount of water used in producing 
steel the enormous size of these treat- 
ment facilities is apparent. This final 
treatment is an additional measure 
taken to insure a water quality suitable 
for any use. In fact it would seem, 


taking all treatment facilities into con- 
sideration, that the water quality of 
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the final effluent would be such that 
one could hardly afford to return it to 
the Delaware River without further 
use. The question is also raised as to 
whether some other plants, because of 
their location, could reach such a de- 
vree of treatment. 

In conclusion, the U. S. Steel Corp. 
has done everything possible to main- 
tain its good neighbor poliey by the 
installation of these treatment facilities 
at Fairless Works. This layout of 
treatment facilities might be classed 
as the answer to waste control engi- 
neers’ dreams. For those who cannot 
start from scratch, there are still some 
knotty problems to face in treating the 
wastes from their individual plants. 


MILK PROCESSING INDUSTRY WASTE GUIDE 


Under the title “Industrial Waste Guide 
to the Milk Processing Industry,” the 
U. S. Public Health Service recently is- 
sued a 20-page manual intended primarily 
to aid operators of milk processing and han- 
dling establishments to utilize, reduce, and 
otherwise suitably dispose of their wastes. 
The manual was prepared by the Sub- 
Committee on Dairy Waste Disposal of 
the Dairy Industry Committee, a trade 
organization of the entire dairy industry, 
and was submitted to the USPHS through 
the dairy industry representative on the 
National Technical Task Committee on 
Industrial Wastes. 

According to the guide, a plant handling 
or processing milk and its products may 
be generally classified as a receiving sta- 
tion, bottling plant, cheese factory, cream- 
ery, condensery, dry-milk plant, or ice 
cream plant. 

Dairy plant wastes are made up, for the 
most part, of various dilutions of whole 
milk, separated milk, buttermilk, and whey 
from accidental or intentional spills; drip- 
pings allowed to waste by inefficient proc- 
essing equipment, methods, or operations; 
washes containing alkali or other chemicals 
used to remove milk, milk products, and 
partially caramelized materials from cans, 
bottles, tanks, vats, utensils, pipes, pumps, 


hot wells, evaporators, coils, churns, and 
floors; and process washes of butter, cheese, 
casein, and other products. 

Remedial measures may generally be 
classified as waste prevention, product 
utilization, and waste treatment. The first 
two groups include the prevention of 
avoidable waste of milk solids and the 
processing and utilization of separated 
milk, whey, and buttermilk into dry prod- 
ucts, casein, albumin, lactose, and stock 
feed. 

The chief disposal and treatment meth- 
ods in use today are dilution, irrigation, 
septic tanks, trickling filters, activated 
sludge, and aeration. Dilution or irriga- 
tion is usually sufficient where plants 
are small and isolated or where stream 
flow is adequate. Trickling filters have 
been used, averaging 80 to 90 per cent 
reduction in 5-day B.O.D. Activated 
sludge and aeration are becoming more 
widely used. B.O.D. removals by these 
processes can reach 80 to 90 per cent or 
more. 

The manual is available, as Public Health 
Service Publication No. 298, from the 
Superintendent of Documents, U. S. Gov- 
ernment Printing Office, Washington 25, 
D. C., at $0.15 per copy. 
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THE FUTURE OF INDUSTRIAL WASTES TREATMENT * 


By Hayse H. Buack 


Chief, Industrial Wastes 


Section, 


Environmental Health Center, 


U. S. Publie Health Service, Cincinnati, Ohio 


An endeavor is made herein to de- 
fine in general terms the future of in- 
dustrial wastes treatment. The records 
of the past and the trends of the pres- 
ent should aid in discerning the future. 
Consideration is given, of course, to re- 
lated factors, treatment trends, and 
areas for research. 


Basic Understanding 


The ultimate goal in providing treat- 
ment for liquid industrial wastes is to 
render them suitable for release to a 
natural watercourse without causing 
objectionable pollution. The course 
leading to this goal normally involves 
process control, research, stream analy- 
sis, design, and operation. Those en- 
gaged in such studies should be fully 
acquainted with the wastes to be treated 
and the normal variations to be ex- 
pected. A general knowledge of the 
manufacturing processes is essential to 
complete definition of the problem. 

The first requisite is undisputable 
evidence that a given industrial effluent 
or combination of effluents damages the 
receiving waters. The term ‘‘indus- 
trial effluent’’ is used advisedly, be- 
cause there are always borderline cases. 
Positive proof of objectionable pollu- 
tion is in itself a major problem for 
those substances which are offensive in 
extremely high dilutions, beyond the 
range detectable by ordinary analyti- 
eal methods. 


Professional Interests 


It should be apparent at the outset 
that the subject holds interest for a 
multi-professional group. Sanitary en- 


* Presented at 26th Annual Meeting, Fed- 
eration of Sewage and Industrial Wastes 
Assns.; Miami, Fla.; Oct. 13-16, 1953. 
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gineers, sanitary chemists, and _ biolo- 
ists have played a leading role in the 
development of treatment methods for 
domestic sewage. Publie health con- 
tinues to be the prime mover in accom- 
plishing treatment of sanitary sewage. 
The more recent public demand for 
clean streams has focused attention on 
the damages wrought by certain indus- 
trial wastes. This trend has caused 
technical representatives from industry 
to show inereasing interest in waste 
treatment and water pollution control. 
The chemical engineer, the manufactur- 
ing chemist, and the nuclear physicist 
are now allies of those in the sewage 
treatment field. The treatment of in- 
dustrial wastes thus becomes the co- 
ordinated effort of several diverse pro- 
fessional skills. 


r 


Research the Answer 


Confronted with an industrial waste 
problem, the first questions that eome 
to mind are: 


1. Why is the effluent objectionable ? 
What reduction will be necessary ? 
How can this be accomplished? 


How much will it cost? 


The answers to such questions ean be 
obtained only through study and in- 
vestigation—some form of research. 
There is need for fundamental, ap- 
plied, and investigational research. In- 
dustrial waste treatment is presently 
going through a period of intensive 
basic and applied research. Research 
will always play an important role in 
the solution of industrial waste prob- 
lems. 


Coordinated Research 


The most rapid progress and the 
maximum return on investment in 
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waste research should result from an 
industry-wide program. Some of the 
trade associations have achieved notable 
success in this endeavor through de- 
velopment of coordinated regional pro- 
grams for study of their respective 
waste problems. This procedure places 
emphasis on priority problems and 
holds duplication of effort to a mini- 
mum. This approach by industry may 
well be encouraged and expanded. 


Current Waste Research 


A eross-section of current industrial 
waste research projects under way and 
planned, at various educational and 
other institutions, in the United States 
is given in the published results of a 
survey by Heukelekian and Wisely (1). 
This survey serves to illustrate the very 
considerable volume of research in this 
field being conducted at universities. 
Research projects dealing with sewage 
treatment and water pollution were in- 
eluded. 

The summary showed active projects 
in progress at 36 institutions. A total 
of 148 projects was reported, of which 
38 pertained specifically to industrial 
wastes. An additional 10 projects dealt 
with radioactivity. Examination of the 
project titles shows a wide diversifica- 
tion and apparently very little duplica- 
tion. Table I shows the types of trade 
wastes being investigated and where 
emphasis currently is being placed. 

The authors propose to extend the 
survey, at some future date, to include 
industrial waste research projects be- 
ing conducted by industry, trade as- 
sociations, State Health Departments, 
inter- and intra-state agencies, equip- 
ment manufacturers, municipalities, 
and others. This proposed canvass, 
coupled with the recent survey, would 
give combined results comparable to 
similar studies made in 1943, 1944, and 
1945 by the Federation Research Com- 
mittee (2) (3) (4). 

It is interesting to note that indus- 
trial waste research projects at educa- 
tional institutions have almost tripled 
in number since 1943 and 1945 (see 
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TABLE I.—Industrial Waste Research Projects 
Under Way at Various Institutions 
in the United States in 1953 


Number of 
Type of Waste Projects 


Textile 
Cannery 
Pickle liquor 
Pulp and paper 
Phenolic 
Dairy 

Metal plating 
Cyanide 
Detergents 
Brewery 
Poultry 

Meat packing 
Coal mining 
Antibiotics 
Potato flour 


Total 


Table IL). Information is not avail- 
able on which to base an estimate of the 
volume of research being performed by 
other organizations. Government sup- 
port of research has served to stimulate 
work at educational institutions. It is 
further recognized that public interest 
in water pollution control has caused 
industry to activate many new waste in- 
vestigations. This holds for other or- 
ganizations yet to be canvassed. There 
is reason to believe that research in the 
field of industrial waste treatment is 
approaching an all-time peak. 


Research Expenditures 


The impact of two world wars in a 
single generation has made the United 
States conscious of the value and need 
for research. In the last two decades, 
total expenditures for research in this 
country have multiplied over ten-fold. 
According to the Research and Develop- 


TABLE II.—Types of Institutions 
Doing Wastes Research 


Indus. Waste Research Projects 


Total 


Educ. Other 
Reported 


Inst. Org. 


41 14 27 
51 5 46 
46 13 33 
35 
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ment Board of the Department of De- 
fense, the cost of scientific and indus- 
trial research in the United States for 
the vear 1952 was $2,900,000,000 (5 
This value approaches 1 per cent of the 
eross national income. 

In 1952, industry alone — spent 
$1,200,000,000 for research. Industrial 
research is concentrated in those fields 
which are relatively new and rapidly 
expanding. For example, the chemical 
industry accounted for 20 per cent of 
the total industrial research in 1950 

5). In facet, 50 per cent of the total 
industrial research effort in 1950 was 
expended by four industries in the 
following order: 

Chemical industry 
Communications 
Petroleum and coal products 
(75% petroleum, 25% coal) 
Aircraft industry 


Industry should be able to justify, 
as a minimum, waste research expendi- 
tures that are consistent with an esti- 
mate of amortization, maintenance, and 
operation charges of potential waste 
treatment facilities. 

Industry is probably spending sev- 
eral times as much money as all other 
interested groups combined in the in- 
vestigation of problems related either 
indirectly or directly to trade wastes. 
This industrial research is incorporated 
into both research and development, 
Even 
those corporations maintaining a full- 
time technical staff for process waste 
research and control have difficulty in 
identifying all expenditures properly 
chargeable to this activity. The net 
result is that factual information, on 
which to base an estimate of expendi- 


and into operation and control. 
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tures for trade waste research, is lack- 
ing. 
Factors Influencing Wastes 

Design for treatment of industrial 
wastes is complicated by the variations 
which are inherent in industry. Pro- 
duction itself fluctuates with demand 
and sales. Processes are always subject 
to change and new products introduce 
new wastes. Shifting from searee to 
abundant raw materials is frequently 
an economic necessity and the change in 
waste, whether for better or for worse, 
is inevitable. Water use and re-use 
both enter in. Improved 
technology and new process equipment 
may readily alter waste characteristics. 
These are but a few of the many fae- 
which may influence industrial 
effluents. 

Many of these variables are unpre- 
dictable. It is known that United States 
industry has experienced phenomenal 
erowth during the past 30 years. It 
has been reported that industrial pro- 
duction increased six-fold during the 
period 1900 to 1950 (6). Furthermore, 
it has been estimated that by 1975 the 
total national output (goods and serv- 
ices) will be approximately double that 
of 1950 (7). This indicates further 
substantial increase in future indus- 
trial output. 

The rapidly expanding petrochemi- 
eals industry holds considerable inter- 


practices 


tors 


est for those engaged in sewage treat- 
ment and water pollution control. 
Reference is made to production of 
detergents, insecticides, herbicides, and 
plastics. The following tabulation 
shows present and estimated future 
production of these products up to 
1975 


(8). 
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Benzene 
Hexachloride 
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It appears that production of syn- 
thetic detergents may increase 140 per 
cent in the next 25 years. Considering 
the past history of detergent produe- 
tion, this may prove to be a conserva- 
tive estimate. The insecticides are of 
particular interest because of their 
threat to fish in streams receiving sur- 
face runoff from farm land where the 
crops have been dusted for insect con- 
trol (9). Furthermore, it has been 
demonstrated that such organie chemi- 
cals pass through modern water purifi- 
cation plants (10). Insecticides thus 
may cause concern for those charged 
with the responsibility of providing po- 
table water. The problems resulting 
from usage tend to over-shadow the 
normal wastes from manufacture of 
these synthetic materials. 

It is significant that 25 vears ago 
none of the products referred to were 
of any importance. Certainly the next 
25 years will bring many more new 
products and new waste probiems. 


Wastes Influence Development 


The greatest progress in abating in- 
dustrial waste pollution in the future 
will probably be made inside the in- 
dustrial plant. Some wastes can be 
eliminated and all wastes can be con- 
trolled by diligent planning. 

The progressive industrialist now 
considers waste disposal along with 
other basie requisites in the selection 
of a plant site (11). A corollary is the 
influence which effluent requirements 
have on process development. Waste 
treatment not infrequently causes a 
change in raw materials or process 
modification. In fact, some process in- 
dustries have coordinated waste re- 
search with development and a new 
process is not accepted unless and until 
the waste disposal problem has been 
satisfactorily solved. This correlation 
between waste treatment and process 
possesses numerous advantages. It may 
result in waste treatment becoming an- 
other industrial process. Typical of 
this was the development of destructive 
eatalytie oxidation for treatment in the 
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vapor phase of wastes containing low 
concentrations of organic compounds 
(12). 
Waste Treatment Trends 

Competitive industry neces- 
sarily scrutinize the cost of industrial 
waste treatment. Its policies and opera- 
tions are dictated by the ineluctable 
laws of economics. This impelling force 
will cause industry to continually seek 
the cheapest possible satisfactory solu- 
tion for pollution control. 


Treatment at Source 


When complete information is avail- 
able regarding source and character of 
pollutional wastes, it is possible to de- 
velop a positive control and treatment 
program. The petroleum refining in- 
dustry has found that such wastes as 
emulsions and taste- and odor-produc- 
ing substances can be most effectively 
treated at the source. In some cases 
they are excluded from the sewers. The 
treatment of these wastes is compli- 
cated many-fold by mixing with others 
and by dilution. This holds for numer- 
ous individual wastes once they are ree- 
ognized. 


Treatment and Re-Use 


Treatment and re-use of process wa- 
ter should grow in favor. In highly 
industrialized areas, this practice may 
give an improved process water. At 
the same time, fresh-water consumption 
is reduced and pollution by that par- 
ticular waste is eliminated. Through 
use of cooling towers, industrial plant 
water may be re-used indefinitely. Re- 
use is especially desirable when trace 
quantities of toxic materials or other 
pollutants remain in the treated waste, 
but are of no concern in the process 
water. For example, blast furnace flue 
gas wash water contains traces of phe- 
nol and hydrogen cyanide. Kaiser Steel 
Corporation treats this water and re- 
uses it at the Fontana, Calif., steel 
plant (13). Another excellent example 
is the recovery of metal from electro- 
plating wastes by ion exchange and 
re-use of the water (14). 
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Anaerobic Digestion 

Treatment of packing plant wastes 
by anaerobie digestion in the mesophilic 
range (92° to 94° F.) has consistently 
given B.O.D. removals of 95 to 96 per 
cent with 24-hr. detention (15). Vola- 
tile solids loadings of the digester 
ranged from 0.061 to 0.081 lb. per cu. 
ft. per day. B.O.D. loadings of the 
digester varied from 0.067 to 0.084 Ib. 
per cu. ft. per day. These results were 
demonstrated by laboratory and pilot 
plant studies extending over some 31% 
years. The high efficiency may be at- 
tributed to the warm raw waste, suit- 
able mineral constituents, and ade- 
quate mixing of the digester contents. 
The short retention, coupled with high 
efficiency, should create a renewal of 
interest in anaerobic digestion as a 
treatment method for similar wastes. 


Iligh-Rate Filters 


The widespread acceptance of high- 
rate filters attests to their value in 
waste treatment(16). The high B.O.D. 
loadings for various types of wastes 
have been of particular interest. Their 
flexibility in design makes them par- 
ticularly adaptable to treatment of in- 
dustrial wastes. 


Activated Sludge 


The activated sludge process as ap- 
plied to the treatment of municipal 
wastes frequently does not work well 
on industrial wastes. Design or opera- 
tional modification is frequently re- 


quired. Carbohydrate wastes may re- 
quire modified design because of the 
greater amounts of new sludge pro- 
duced per unit of B.O.D. treated, or 
because microaerobie conditions favor 
the growth of Sphaerotilus in such 
media. Auxiliary nutrients, such as 
nitrogen or phosphorus, may be re- 
quired. Recirculation of effluents or 
other means of dilution is sometimes 
indicated where wastes are too concen- 
trated for direct treatment of the un- 
diluted waste. 

Much research has been conducted in 
recent years in an effort to make the 
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activated sludge process less sensitive 
to shoek loads and to control the sludge 
index. Notable success has _ been 
achieved in this work by Kraus (17) at 
Peoria, Ill. Powers (18) has demon- 
strated the utility of activated sludge 
in treatment of phenolic wastes at the 
Dow Chemical Company, Midland, 
Mich. More recently, Moggio and Gehm 

19) have applied a modified activated 
sludge process to kraft mill wastes. 

The activated sludge process is at- 
tractive to industry because of its rela- 
tively low capital costs. It possesses 
the further advantage of a minimum 
of offensive odors when operating prop- 
erly. Although the process is recog- 
nized as having limitations, it will prob- 
ably be tried on numerous industrial 
wastes. 


Chemical Treatment 


Increased use of chemicals for par- 
tial or complete treatment of industrial 
wastes may be expected. Applications 
range from simple neutralization to re- 
duction of toxic chromium wastes with 
sulfur dioxide and alkaline chlorina- 
tion to destroy cyanide. Coagulants 
may be justified for seasonal opera- 
tions and to augment plain sedimenta- 
tion where dewatering of the sludge is 
feasible (23). 


Dairy Waste Aeration 


Interesting results have been ob- 
tained experimentally in aeration of 
dairy wastes (20). The treated waste 
containing the dispersed bacterial cells 
has been shown to have a considerable 
endogenous respiration oxygen demand. 
It is proposed to recover the bacterial 
cells for their vitamin content. The 
treatment process, though still in the 
development stage, shows promise of 
being a simple and economical method 
for treating dairy wastes. 


Spray Irrigation 


Spray irrigation is another mani- 
festation of the continued search for 
economical and satisfactory methods 
for disposal of industrial wastes. 
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Waste disposal for vegetable canneries 
and small dairy plants has always been 
a problem. Odors from waste lagoons 
have occasionally proven a nuisance, 
although sodium nitrate treatment has 
alleviated this condition. Spray irriga- 
tion may supersede lagoons and ridge- 
and-furrow absorption systems (21). 


Combined Treatment 


There are many instances where the 
residual wastes from a manufacturing 
process can be most economically 
treated alone with domestie sewage. 
The increasing number of new and 
renovated municipal sewage treatment 
works, designed to treat trade wastes, 
clearly indicates this trend. Both eapi- 
tal expenditure and operation cost 
should be reduced by having one een- 
tral plant. 


Unacceptable Wastes 


However, some trade wastes are not 
acceptable. Any waste which, either 
by itself or through reaction with an- 
other, interferes with normal function- 
ing of sewers or the operation of a 
sewage treatment works, must be ex- 
cluded from the sewers. Explosive and 
flammable substances by their very na- 
ture are prohibited. Liberation of cer- 
tain dissolved gases can create a serious 
corrosion problem at the treatment 
works as well as annoy the operators. 
Highly toxic materials should be ex- 
cluded unless they are diluted to con- 
centrations which will not inhibit bio- 
logical activity. Petroleum oils repre- 
sent another type of waste which mu- 
nicipal plants are not equipped to 
handle. These examples serve to illus- 
trate waste types requiring special 
handling. 


Controlled Discharge 


Through instrumentation and auto- 
matie controls, it is possible for in- 
dustry to regulate each process with 
precision. An equally effective system 
of controls can be provided by industry 
to regulate discharge of process wastes 
and to maintain a continuous accurate 
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record of the rate and period of re- 
lease of a given waste. Such a system 
of controls prevents the interruptions 
at a municipal treatment plant likely 
to be caused by promiscuous dumping. 

Controlled discharge becomes in- 
creasingly important as the industrial 
load becomes a significant portion of 
the total waste load. In general, com- 
bined treatment is facilitated by main- 
taining the industrial waste-sewage 
ratio reasonably constant. Maximum 
efficiency in treatment should be accom- 
plished by keeping the influent mix- 
ture as uniform in composition and vol- 
ume as practicable. 


Pretreatment 


There is no unanimity of opinion re- 
garding the desirability of or need for 
pretreatment. Some sewage plant op- 
erators are agreeable to receiving most 
any treatable waste that will pass 
through the sewers. [Pretreatment is 
most valuable as a means of reducing 
the load on a municipal plant having 
limited capacity. Sereening is the 
simplest form of pretreatment and is 
particularly applicable to such wastes 
as those from vegetable canneries, tan- 
neries, and paper mills. Sedimentation 
with or without chemicals would have 
wider application in pretreatment if it 
were not for the problems of sludge 
dewatering and disposal. 

Excessive grease is a nuisance in 
small sewers and at treatment plants. 
When present in quantity, it is ad- 
visable to recover as much as practic- 
able at the source. Flotation devices 
are employed varying from simple 
grease traps to elaborate grease col- 
lectors using compressed air. Acid 
treatment is useful if the grease is in 
an emulsified state. 

Direct discharge to sanitary sewers 
is a convenient means of disposal for 
those trade wastes amenable to treat- 
ment by ordinary sewage treatment 
processes. It is probable that more 
thought will be given to pretreatment 
by industry to make residual wastes 
acceptable in sanitary sewers. 
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Combined treatment usually pre- 
sents fewer problems in the larger 
cities where the domestic sewage pro- 
vides adequate dilution. In smaller 
communities, the condition 
frequently prevails and the municipal 
plant may develop into an industrial 
waste treatment works. 


opposite 


Areas for Research 


The dynamic nature of industry 
keeps the waste problem ever in the 
foreground. satisfactory form of 
treatment for one set of conditions may 
prove wholly inadequate for another. 
The multiplicity of problems creates 
many areas for research. The follow- 
ing suggestions for research apply to 
a few of the problems believed worthy 
of further investigation. 


New Parameters 


New products and new combinations 
of wastes make it necessary to deter- 
mine what constituents in the waste 
are objectionable in the receiving wa- 
ter. Some wastes will be readily at- 
tacked biologically, whereas others per- 
sist and cause trouble. Suitable de- 
terminations must be selected to ap- 
praise the pollutional effects. Decision 
requires knowledge of the waste and 
uses of the stream below the point of 
discharge. Research may range from 
exploratory work to extensive studies. 
Analytical Procedures 

Once it is decided what determina- 
tions should be made, it is necessary 
to have test procedures satisfactory for 
the conditions of the test. Interfering 
substances and low concentrations are 
common obstacles. Development of new 
or modification of existing test pro- 
cedures is frequently necessary. Much 
work is in progress, but there is a tre- 
mendous amount of research still to 
be done on analytical procedures for 
study of industrial wastes and their 
effects on streams. 


Toxicological Studies 


Procedures for the practical applica- 
tion of data derived from toxicity bio- 
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assays have not yet been fully devel- 
oped. Basie research directed toward 
the refinement of these procedures is 
needed for estimation of safe industrial 
waste disposal rates and dilution ratios 
22). The basic mechanisms of syner- 
and antagonism should be fur- 
ther investigated. Data are lacking on 
maximum concentrations of toxie sub- 
that can be tolerated indefi- 
nitely by different species of fish. 


stances 


lon Exchange 


Synthetic ion exchange materials 
show considerable promise for removal 
of inorganic toxie materials, such as 
Cu, Cr, Zn, and Ni, from wastes when 
present in low concentrations. The pos- 
sible applications and limitations of 
these ion exchange resins should be 
thoroughly explored. Cognizance is 
taken of the valuable contributions that 
have been made by the American Elee- 
troplaters Society. 


Biological Study of High-Rate Filters 
filtration is 
waste treatment. High-rate 
proven flexible and eco- 
nomical, and can be designed for vary- 
ing degrees of treatment. However, 
little is known of the functions of the 
various microorganisms which develop 
in these filters. It would seem reason- 
able to that improved per- 
formance might be realized from knowl- 
edge of the work done by a single 
species or group of species. This re- 
search should consider the bacteria, 
yeasts, fungi, and protozoa, and insofar 
as possible determine if any of them 
have a high potential for purifying 
various organic wastes and under what 
environmental conditions 
tions best. 


Biological 
lished in 
filters 


well-estab- 


have 


suppose 


each fune- 


Tastes and Odors 


Industrial wastes are a continuing 
threat to public water supplies from 
the standpoint of erratic chlorine de- 
mand and the production of offensive 


tastes and odors. The problems are 
most often complicated by a combina- 
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tion of wastes rather than a simple 
compound. Research in this field be- 
comes a cooperative effort between in- 
dustry, stream control agencies, and 
the affected water companies. 
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Instrumentation 


Modern industry is a maze of auto- 
matic controls. Suitable instrumenta- 
tion should go far in preventing ir- 
regularities in waste discharge by 
elimination of the human element. It 
is reasonable to expect that these con- 
trols will be extended to monitoring 
systems and automatic sampling, thus 
making possible a continuous record of 
industrial effluents. 


New Equipment 


Equipment manufacturers, through 
their engineering and development de- 
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partments, have made outstanding con- 
tributions to the art of sewage and in- 


dustrial waste treatment. They can be 
relied on to make even greater con- 
tributions in the future. 


Conclusion 


It has been said that treatment of in- 


dustrial wastes is not keeping pace with 
new and expanding industry. This 
appears obvious as industry moves into 
new locations. It seems unnecessary to 
either accept or reject this assertion. 
For those who engage in this ponderous 
field, as expressed in the thoughts of 
Hardy Cross, the field of industrial 
waste treatment is broad enough for 
a lifetime. The opportunities are both 
real and promising, but their full bene- 
fits will never be realized except by 
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DISCUSSION 


By F. W 


. MoHLMAN 


Director of Laboratories, Sanitary District of Chicago, Il. 


**Research’’ is a magie in- 
triguing word. The very construction 
of the word ‘‘re’’ and ‘‘seareh’’ im- 
plies a sense of repetition of study of 
facts once known but not thoroughly 
investigated. Thus the ‘‘search’’ can 
be endless, and usually is. 

But a search for some desired article 
is unprofitable, sterile, and disappoint- 
ing unless the sought object is found. 
Therefore, it would be preferable to 
end the research by a decision to use 
the best available process or knowledve 
for the given situation and not to search 
and research for an ideal process. This 
could well extend into the millennium. 
if not curbed. 

The foregoing is intended only to 
emphasize the need for action, on the 
known facts, rather than to continue 
the search ad nauseum for a desirable 
solution, meanwhile postponing the 
need for management decisions and ap- 
propriation of money for needed waste 
treatment. This game, under Aladdin’s 
magic test word ‘‘research,’’ is well- 
known to most, but it seems likely that 
the future of industrial waste treatment 
needs something further, beyond re- 
search, and a consideration of what is 
now known to be feasible for treat- 
ment. 

The most baffling field is that of re- 
eovery of pickle liquor, although sul- 
fite waste removal runs steel a close 


Petroleum refiners have not 
succumbed to the current fad, by re- 
lapsing into a slough of research, but 
have actually installed working A.P.I. 
skimming tanks, although research is 
still active in this field. Organie waste 
producers are fascinated by the many 
permutations possible in the research 
field, but nevertheless have installed 
many full-scale treatment plants on 
the basis of present knowledge. Pack- 
inghouse waste specialists have many 
strings to their bow, ineluding chemi- 
cal treatment, spray irrigation, and 
anaerobic digestion, but the objective 
of full-scale treatment is achieved, in 
many cases, with the help of municipali- 
ties such as Chicago, South St. Paul. 
Fort Worth, Oklahoma City, and Sioux 
Falls. Others searching for a solution 
to their waste problems place a touch- 
ing reliance on the future of anaerobic 
digestion, still in the field of pilot- 
plant development. Variations of acti- 
vated sludge treatment still fascinate 
producers of cannery or dairy waste, 
wastes not suited to its temperamental 
vagaries. 

What proven processes of treatment 
are now available for industrial wastes. 
and are available for installation, 
without waiting for the oft-times 
nebulous goal of research discoveries, 
still searching for the magic alleviation 
of industrial woes? 
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Sereens are practical for most vege- 
table wastes. Variations inelude vi- 
brating, self-cleaning, and drum types, 
but for removal of coarse, fibrous sol- 
ids the use of screens can be reecom- 
mended. 

Spray irrigation is a promising possi- 
bility and reports indicate the success 
of this method of disposal. The recent 
successes in Wisconsin, Indiana, and 
Ohio and the widely-publicized plant 
at Seabrook Farms, N. J., attest the 
practicability of this practice. 

Flotation devices are remarkably 
successful for removal of suspended 
solids from some types of wastes (to- 
mato) without chemicals and are even 
worth consideration for other wastes, 
with chemicals. These devices are 
‘*naturals’’ for many types of indus- 
trial wastes, and deserve further study 
and installation. 

Chemical precipitation is an old and 
well-understood process, but usually is 
rejected because of cost, mountainous 
residues of sludge, and incomplete 
treatment of effluent. However, this 
field still has a future when treatment 
is imperative and urgent. 

High-rate filters are the best rewards 
of research in treatment of industrial 
wastes. These devices are rugged, 
costs are reasonable, and results are 
satisfactory when proper pretreatment, 
reasonable loadings, and sufficient re- 
circulation are available. These filters 


have shown their worth in antibiotic 
waste treatment at several pharma- 
One 


ceutical and chemical plants. 
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antibiotic plant, in North Chicago, is 
committed to activated sludge treat- 
ment, rather than filters, and its results 
will be watched with interest. This 
company is to be congratulated on its 
courage in selecting aeration, based on 
its own research, in spite of the well- 
demonstrated success of high-rate fil- 
ters. 

Activated sludge, however, is not to 
be universally recommended for or- 
ganic industrial wastes, in spite of the 
claims and laboratory results of many 
investigators. Large-scale plants will 
demonstrate how uniformly and de- 
pendably such plants can duplicate the 
results of small-scale research. 

Low-rate filters are still possible, be- 
cause of their rugged resistance to 
mildly toxic wastes; but the high-cost 
of such treatment is prohibitive, especi- 
ally for seasonal wastes. 

Digestion is not a sine qua non of in- 
dustrial waste treatment and usually 
some variation of vacuum filtration of 
fresh sludge or plowing into furrows is 
available, as is also use as a fertilizer 
substitute. 

On the whole, there is a roster of 
available processes for most industrial 
wastes, if the selection be made wisely 
and without pressure of patented proc- 
esses or so-called ‘* magic potions.’’ 

The author has wisely noted the great 
effort and money now available for 
research in this field. When the re- 
sults are confirmed by large-scale op- 
eration it will be possible to assess the 
worth of these expenditures. 
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HIGH-RATE FILTERS TREAT MIXED WASTES AT 
SHARP & DOHME * 


By James A. LIONTAS 


Waste Control Engineer, Sharp & Dohme, Division of Merck § Co., Inc., West Point, Pa. 


The Sharp & Dohme waste treatment 
plant was designed to treat all of the 
industrial and sanitary wastes from 
the units in existence or under con- 
struction in 1949-51 at the West Point, 
Pa. site. This ineludes the main ware- 
house building, the fermentation unit, 
the boiler room, the synthetic chemicals 
building, the research laboratories, the 
unit process building, and the blood 
plasma processing laboratories. 

Wastes produced at this location in- 
clude organic and inorganic acids, 
fermentation wastes, salts, acidic sol- 
vents, and other aliphatie and aromatic 
organic chemicals. In other words, the 
treatment plant is primarily an indus- 
trial waste treatment unit which also 
treats sanitary wastes. 

Most of the operating equipment, in- 
cluding recireulating pumps, is_ in- 
stalled in duplicate to insure uninter- 
rupted operation. Most of the under- 
ground piping and the pump and con- 
trol building were designed for the 
estimated future requirements of the 
company at West Point. This paper 
describes the treatment plant and some 
of the operating experiences. 


Plant Design 
Design of the wastes treatment plant 
was based on the following loadings: 


Flow 


B.O.D. 


113,000 g.p.d. 
1,450 p.p.m. 
(1,360 Ib./day) 
Susp. solids 220 p.p.m. 
Sand filter dosing 200,000 g.p.a.d. 
Pop. equiv. 8,000 persons 
Primary recycle 3:1 
Secondary recycle 2:1 


* Presented at 1953 Annual Meeting, Penn- 
sylvania Sewage ard Industrial Wastes Assn. ; 
State College, Pa.; Aug. 26-28, 1953. 


Description of Flow 

Figure 1 is a schematie flow diagram. 
The waste treatment unit is a two-stage, 
high-rate trickling filter installation, 
preceded by chemical treatment of cer- 
tain industrial wastes, followed by in- 
termittent sand filtration and chlorina- 
tion, and without sludge digestion. 
Major plant units inelude a 360,000- 
z.p.d. comminutor, two 1,000-g.p.m. pri- 
mary recirculating pumps, two 750- 
v.p.m. secondary recirculating pumps, 
two 160-g.p.m. chemical and sludge 
pumps, two 9,000-gal. chemical tanks 
with agitators, two 120,000-gal. settling 
tanks with straightline sludge collec- 
tors, two 80-ft. diameter by 6-ft. depth 
rotary distributor trickling filters, a 
dosing chamber including eight 6-in. 
plural alternating siphons, eight inter- 
mittent sand filter beds each 25 ft. by 
120 ft. by 3 ft., a 200-lb. per day 
chlorinator, and four sludge lagoons 
each of 86,000-gal. capacity at 4-ft. 
depth. 

The plant has three sewer systems— 
one for storm and cooling water, one 
for domestic sewage, and one for indus- 
trial wastes. Storm and cooling water 
requires no treatment and flows di- 
rectly to the stream. Industrial sewers 
and domestic sewers are separated un- 
til at least 5 ft. outside the building. 
Where industrial wastes are amenable 
to biological treatment, they then eom- 
bine. In other eases, such as at the 
synthetic chemical building, the sewer 
systems are separated all the way to 
the waste treatment plant. 

The total cost of the waste treatment 
plant was about $600,000, including the 
sewers and the engineering services. 
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FIGURE 1.—Flow diagram of waste treatment plant at Sharp & Dohme Division, 
West Point, Pa. 


The industrial wastes receive pre- ously to the primary settling tank, 
treatment to make them amenable to from which the overflow goes by grav- 
biological treatment. These wastes are ity to the primary trickling filter. A 
equalized in acid tanks, where the acid- —_ portion of the filter effluent is returned 
q ity is neutralized and heavy metals are to the primary wet well as recycle, the 
precipitated by batch treatment with remainder passing to the secondary 
lime. The resulting slurry is pumped wet well. The waste is then pumped 
to sludge lagoons for settling. Lagoon to the secondary trickling filter, from 
supernatant is amenable to biological which the effluent passes by gravity to 
treatment and is decanted into the the secondary settling tanks. <A_por- 
main plant flow of domestic wastes. The tion of the settled effluent is returned 
lagoon supernatant has a very high to the secondary wet well as recycle, the 
B.O.D. (on the order of 10,000 p.p.m.) remainder passing to an alternating 
and imposes the main load on the plant. siphon dosing chamber, which intermit- 
The domestic wastes seed the filters and tently doses the sand filter beds. The 
feed the bacteria necessary for the oxi- liquid passing through the sand flows 


dation. by gravity through a chlorine contact 
The combined influent flows through chamber and then to the stream. 
the comminutor into the primary wet A utility pump system provides 


well. The waste is pumped continu- chlorinated effluent water at locations 
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needed for washing, 
watering grass, ete. 
Sludge from the secondary settling 
tanks is drawn to the primary wet well. 
Sludge from the primary settling tanks 
is drawn by gravity into the acid tanks, 
where the industrial wastes ‘‘kill’’ the 
raw sewage sludge. This sludge is 
then pumped to the lagoons, from whieh 
the solids are periodically removed. 


slurrying lime, 


Operating Experiences 


The plant was placed in operation on 
domestie sewage only on November 28, 
1950. Industrial wastes (lagoon super- 
natant) were decanted into the main 
domestic sewage flow on September 24, 
1951. It should be emphasized that 
this is not another sewage treatment 
plant; it is primarily an industrial 
waste treatment plant which also treats 
domestic sewage. 


Plant Start-Up 


The man chosen to start up and oper- 
ate a new plant should act as liaison 
between his company and the designers 
and should observe plant construction. 
Sharp & Dohme did this and start-up 
operations were very efficient. 

The first part of the start-up process 
is establishment of a procedure and a 


t 


AND INDUSTRIAL 


WASTES March, 1954 
schedule. It is wise to arrange to have 
equipment manufacturers’ representa- 
tives present when equipment is first 
started up. This insures proper instal- 
lation and will not prejudice the 
euarantee in the event of failures. 
Equipment manufacturers and their 
representatives were found to be ex- 
tremely helpful and cooperative. Natu- 
rally, the construetion contractor 
should also be on hand during start-up. 
The installation (Figure 2) was 
tested for hydraulic performance with 
water. First, the conerete primary set- 
tling tank was filled and tested for 
leaks. Then the primary cireuit was 
checked out—that is, the acid tanks 
were checked, the spargers and chemi- 
cal pumps were operated, the unit was 
overflowed into the trickling filter, and 
the bearings and rotor performance 
were checked. This procedure was re- 
peated for the secondary ecireuit. It is 
desirable to start up on water instead 
of sewage because it is easier and less 
messy to make any desirable alteration. 
All the conerete tanks were water- 
tight and required no alteration. The 
trickling filter rotor bearings showed 
extreme wear after operation only a 
short time, despite lubrication aceord- 
ing to specification. The manufacturer 


FIGURE 2.—Sharp and Dohme waste treatment plant comprises sedimentation, two-stage 
filtration, sand filtration of effluent, and sludge lagooning. 
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was notified and replaced the bearing 
units free of charge; the war situation 
had made the regular bearings unavail- 
able and the manufacturer was forced 
to use substitute units. Some difficulty 
was encountered in getting the alter- 
nating siphons to function properly, 
but the manufacturer was very co- 
operative and the trouble was corrected. 
A good water test is desirable be- 
cause equipment should be checked for 
guaranteed performance. It required 
about 250,000 gal. of water to check 
the system hydraulically. This doesn’t 
seem like too much water, but it really 
presented a problem. Water consump- 
tion at the site was only 5,000 to 10,000 
g.p.d. at the time, so testing required 
the amount of water normally used for 
a month of operation. Therefore, cer- 
tain equipment could only be given 
very brief tests. The start-up and test- 
ing required about three weeks. 
Originally, the designer felt that the 
cost of construction could be decreased 
by using clay seals on the sludge la- 


goons and sand filter beds. These clay 
seals proved unsatisfactory and it was 


necessary to spend a_ substantial 
amount to replace the clay with rein- 
forced conerete. Replacing the clay 
after failure is quite expensive and 
disrupts treatment operations. Since it 
is much cheaper to use concrete at the 
time of the original construction, it is 
recommended that concrete be used 
whenever there is doubt about the 
properties of the clay present at the 
building site. 


General 

An average of 98,000 e.p.d. (87 per 
cent of the hydraulic design) of waste 
containing 725 Ib. B.O.D. per day (53 
per cent of design) was processed dur- 
ing 1952. B.O.D. reduction in the 
plant exceeded 9% per cent during this 
period. Suspended solids were reduced 
91 per cent and only 5.6 lb. of sus- 
pended solids per day left the plant 
with the final effluent. Industrial 
wastes contributed about 79 per cent 
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of the total B.O.D. load. The plant 
is obviously doing an excellent job, 
and has much unused capacity. 

Waste treatment operations are su- 
pervised by the waste control engineer. 
The plant is run by the operator, who 
spends one man-day (8 hr.) per calen- 
dar day collecting samples, liming acid 
wastes, testing, maintaining equipment, 
adjusting flows, ete. An operator is on 
duty seven days per week. 

It cost $40,500 to operate this plant 
in 1952. This includes payroll, main- 
tenance, depreciation, taxes, insurance, 
and other overhead. It cost $1.10 per 
1,000 gal. of waste treated. This 
amounts to $4.70 per Ib. of B.O.D. re- 
moved, which is necessarily high since 
the plant is new and not operating at 
actual capacity. Most of the costs, such 
as operation, testing, depreciation, and 
other company overhead, are independ- 
ent of the waste load. 

Waste elimination and control are 
considered as part of the process de- 
sign at this installation. Where a waste 
harmful to treatment operations can- 
not be eliminated from a process, it is 
pretreated at the point of origin to 
make it amenable to treatment or is 
kept out of the sewer. For example. 
highly viscous organic chemicals are 
collected in drums and burned; blood 
wastes are incinerated. 

In operations of this type, it some- 
times is necessary to treat non-routine 
type wastes. Recently the pilot plant 
wanted to discard a fermenter full of 
terramycin. This antibiotic would 
have harmed the biofilters. but it was 
found that high alkalinity destroys the 
antibiotie activity. Sodium hydroxide 
was added to the stainless fermenters 
to destroy the antibiotic, then the waste 
was run into the sewer. It had no detri- 
mental effect on the treatment plant. 
Cooperation between design. produe- 
tion, research, and waste control groups 
pays handsome dividends and can never 
be over-emphasized. This is but one 
simple example. Rather than discharg- 
ing questionable wastes into the sewer 
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and disrupting plant efficiency, the re- 
search pilot plant can dispose of these 
difficult wastes by irrigation whenever 
necessary. 

Trickling Filters 

As previously mentioned, the waste 
treatment plant was started up in the 
winter of 1950-1951. In spite of low 
initial flows, low temperature, and low 
B.O.D., there was a good growth on 
the primary filter after one month of 
operation. No seeding was required. 

During 1952 the settled waste was 
applied to the primary filter at an aver- 
age rate of 12.5 m.g.a.d. and 725 Ib. 
of B.O.D. per day (53 per cent of plant 
design). B.O.D. removal was 91 per 
cent, or 0.67 Ib. per cubie yard of 
media. In January the filter removed 
S7 per cent of the 425 Ib. of B.O.D. 
per day applied; in warmer June it 
removed 97 per cent of the 595 Ib. of 
B.O.D. per day applied. 

The secondary trickling filter re- 
moved 80 per cent of the B.O.D. ap- 
plied—that is, the B.O.D. remaining 
after through the primary. 
Over-all B.O.D. reduction in the plant 
exceeded 98 per cent. Obviously, the 


passage 


plant has considerable unused capacity 
for expansion of manufacturing opera- 


tions. The filters can handle shock 
loads—as much as 200 per cent varia- 
tion in B.O.D. loading trom one day to 
the next—without appreciable change 
in effluent quality. Most of the opera- 
tion under discussion so far has been 
well below design, but on occasion the 
filters have handled twice the amount 
of B.O.D. they were designed for. Fur- 
thermore, the filters recover rather 
quickly after a shock treatment with 
metallic poisons, antiseptics, or anti- 
bioties. 

The appearance of the filters is as- 
with their efficiency. The 
Sharp & Dohme filters are most effi- 
cient when the rocks are covered with 
a uniform thin dark-green growth. 
Such is the case most of the time. On 
two antisepties and anti- 
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biotics in quantity had to be treated. 
They caused the growth to become un- 
even, thick, and brownish-yellow in 
color. Sloughing then oecurred, but 
the original color and appearance were 
restored in a few days. The primary 
filter undergoes the major appearance 
changes, whereas the secondary re- 
mains pretty much the same. Even 
when the primary filter loses efficiency 
during these appearance changes, the 
high B.O.D. reduction across the plant 
is not seriously affected. It seems that 
these materials cause more damage to 
the nitrifying bacteria because the rela- 
tive stability of the final effluent de- 
during the change de- 
The highest relative stabilities 
have been obtained when the nitrate 
nitrogen was high. However, it has 
been observed that high nitrate nitro- 
gen does not necessarily mean high 
relative stability. 


creases color 


seribed. 


Intermittent Sand Filters 


The Sharp & Dohme treatment plant 
is located on the headwaters of Wissa- 
hickon Creek, which has a drainage 
area at this point of about 3 sq. mi. 
The sand filters were added as a polish- 
ing step to insure a high-quality efflu- 
ent. Each of the eight sand beds is 
25 ft. by 120 ft. by 3 ft. deep. The 
design dosing rate is 200,000 ¢.p.a.d. 

Inasmuch as the sand filters are so 
expensive and the trickling filters are 
doing such an excellent job, the sand 
filter loadings were increased to de- 
termine their actual capacity. In July 
1953 the units were dosed at more than 
670,000 g.p.a.d. without any decrease 
in plant effluent quality. The over-all 
B.O.D. reduction remained at 98 per 
cent and the relative stability of the 
final effluent at 99 per cent. Testing is 
underway to determine the actual ca- 
pacity of all components for both sum- 
mer and winter operations. 


Nitrification 


The B.O.D. and _ nitrification data 
for the week of July 7-13, 1953 (Table 
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TABLE I.—-B.0O.D. Reduction and Nitrification, July 1953 


B.O.D. (p.p.m.) Nitrate—N (p.p.m.) 
Date 
July, 
1953) Raw Prim. | See | Final Raw Prim. | Sec. Final 
| Sewage Filt. Eff. | Filt. Eff. Sewage | Filt. Effi. | Filt. Effi. 
7 | 50 | 68 | 2% | 88 2.4 4 | 63 6.7 
8 ; 850 j 44 25 9.7 1.0 0.4 2.5 3.3 
8) 245 | 26 | 20 12 | 1.4 | 1.0 3.9 6.1 
. 10 150 38 17 98 | 23 } Li 4.2 6.8 
11 ; 240 44 | 13 3.9 | 2.6 | 0.3 5.1 5.6 
12 460 58 | 19 | 101 | 26 | O68 | 55 6.2 
13 420 56 | | 1.8 00 54 8.2 


1) are typical of plant operations. As an increase in nitrate nitrogen indi- 
a rule, there is a drop in nitrate nitro- cates an efficient oxidation job and a 
gen across the primary trickling filter. high quality effluent. 

Apparently, the nitrate is utilized dur- | 

ing the big oxidation job performed Sludge Lagoons 

by this filter. Then nitrate nitrogen The four sludge lagoons are provided 
increases across the secondary trickling with a common supernatant drawoff 
filter and across the sand filters. Such box between each pair. Each lagoon 
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FIGURE 3.—Lagoon underdrain system for dewatering sludge. Filtrate is pumped 


out of sump and processed through plant with lagoon supernatant. Dewatered sludge is 
removed as a solid for disposal. 


Vol. 26, No. 3 315 
= 
| 
4 
| 
‘1 
7 
4 
SLUDGE YY Y 
it: 


316 


has keyed aluminum gates, which re- 
tain the sludge when the supernatant 
is decanted. From experience, it is 
strongly recommended that individual 
supernatant drawoff boxes be provided 
for each lagoon. They are well worth 
the relatively small additional cost. 

The lagoons are conerete-lined and 
originally sludge dewatering was by 
solar evaporation. Because the lagoons 
are not covered, sludge thickening was 
dependent on weather conditions and 
was very limited. Removal by dia- 
phragm pump was expensive ($15 per 
1,000 gal.) 

There was some question about 
sludge characteristics at the time the 
plant was being designed, the sludge 
beine considered as difficult to filter. 
After some experimentation, it was 
felt that the sludge could be dried 
faster by incorporating an underdrain 
system in the sludge lagoon. This un- 
derdrain (Figure 3), consists of roek 
on the bottom graded up to coarse sand 
on top. Whereas it originally took sev- 
eral months to get even slight sludge 
dewatering, the sludge volume now can 
be reduced by 50 per cent in two days 
with the underdrain, which cost only 
about $400. All sludge is now pumped 
into the underdrained lagoon, where 
it is dried and removed as a solid. 
With this improved system there is 
more actual lagoon capacity, and the 
sludge is less obnoxious and easier to 
handle. Furthermore, more than $4,000 
is saved annually in sludge removal. 
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Summary 


The Sharp & Dohme plant is pri- 
marily an industrial waste treatment 
unit which also treats sanitary sewage, 
about 79 per cent of the B.O.D. load 
being industrial waste. The high-rate 
trickling filters are doing an excellent 
job of treating the mixed industrial 
and sanitary wastes; B.O.D. reduction 
during 1952 averaged 98 per cent. 

The filters have handled shock loads 
well—as much as 200 per cent varia- 
tion in B.O.D. loading from one day 
to the next—without appreciable 
change in the high quality of the plant 
effluent. previously mentioned, 
there is much unused plant capacity. 
On oceasion, however, the plant has 
handled more than the B.O.D. 
capacity designed for. The filters do 
not present a fly or odor problem; 
there is no difticulty with winter opera- 
tion. When the plant was first started 
up, flows were low, reeycling was high, 
This was 
immediately overcome by decreasing 
the recycle rates during extremely cold 
weather. 


twice 


and there was much icing. 
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Stream Pollution 


The preservation of lakes as suitable 
domestic and industrial supplies of 
water, as attractive recreational areas 
for swimming, boating, and fishing, 
and as desirable homesites for the 
camper and year-round resident is one 
important facet of a well-rounded pol- 
lution control program. 

The problem as it relates to lakes is 
somewhat different from the everyday 
situation which occurs in flowing bodies 
of water such as rivers. In general, 
the problem does not often involve con- 
siderations of dissolved oxygen, or even 
coliform counts. Rather, a more in- 
sidious situation resulting from the de- 
velopment of prolific algal blooms is 
of greatest coneern. The cause and 
prevention of such nuisance blooms of 
algae has served as the basis of many 
heated arguments, some legislative ac- 
tion, legal proceedings and _ scientific 
investigations. It is the purpose of 
this paper to help bring into focus 
some of the many interrelated factors 
involved which determine whether a 
lake will behave in an orderly or an 
unruly manner. 


Fundamental Considerations 


The question has often been asked: 
Why are some lakes so well behaved 
whereas others, because of the aerial 
nuisance conditions which they pro- 
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duce on occasion, deserve to be classed 
as ‘‘social outcasts’’? To one raised on 
a sandy loam farm where the judicious 
use of natural and commercial ferti- 
lizers meant the difference between a 
good living or a mere existence, the 
answer to the question has always 
seemed quite elementary. 

In spite of the considerable amount 
of information which has been gath- 
ered over the last century concerning 
the fertilization of soils for crop pro- 
duction, translation of such informa- 
tion to our thinking concerning aquatic 
areas has been slow and more direct 
proof has been required to satisfy a 
great many people. 

Those who have studied the civiliza- 
tion of the oriental countries know how 
important to their economy is the re- 
cycling of human wastes to maintain 
the productivity of their soils. History 
has recorded the rise and fall of many 
civilizations which have ignored this 
fundamental principle. In practically 
every case, urbanization has hastened 
the downfall by its constant drain upon 
the resources of the soil. 

In the United States more than 70 
per cent of the population is non- 
agrarian. Most of this group are lo- 
cated in centers of population served 
by sewers. The products of the farms 
of this country, carrying the choice 
fertilizing matters of the soil, are con- 
stantly being siphoned to the urban 
areas, where they are processed and 
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TABLE I. -Fate of Fertilizing Matter 
Consumed by an Average Man 
during a Lifetime (65 Yr.) 


Retained | 

in Body 

at Death 
db 


Propor 
tion to 
Sewer 

(C7) 


| 

Fertilizine Contained | 

in Food* | 

Matter 
Nitrogen | 1.0 
Phosphorus 80 1.5 
Potassium 75 | (O06 


98.1 
99.7 


* Baby food, milk solids, milk products, 
meats, cereals, vegetables; total, 34,500 Ib. 


consumed, Except for the relatively 
small amount of fertilizing matter re- 
maining in the human body at the time 
of death, and which is fed back to the 
soil in selected plots not intended for 
agricultural purposes, the major part 
of the remainder reaches the sewers in 
the form of human wastes in daily in- 
crements over the course of life 
Table 1). Were it not for the country’s 
natural resources of sulfur, phosphate 
rock, potassium, and man’s knowledge 
of how to fix nitrogen from the air, 
which serve as the basis for the ecom- 
mercial fertilizer industry, the eiviliza- 
tion of the United States would truly 
be a decadent one. 

The fate of the fertilizing elements 
contained in human and _ industrial 
wastes after entering the sewer system 
of a city is not well understood by 
many people, including some sanitary 
engineers. In 
wastes 


(see 


those cases where the 
discharge untreated into. re- 
ceiving waters, there is usually little 
argument. In the minds of many 
people, however, interception and treat- 
ment of the wastes in a modern plant 
cleanses the water to such a 
that it is relieved of all its impurities. 


degree 


Actually, the processes utilized in most 
treatment plants are accelerated ver- 
sions of natural processes which take 
place in streams. The resultant min- 
eralizing actions serve simply to re- 
lease the fertilizing matters in inor- 
ganie forms which are readily available 
as plant food. Only that portion re- 


maining in digested or other sludges 
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is actually retrieved and kept from 
reaching the receiving water. 


Newer Knowledge Concerning the 
Nutrition of Algae 


Although Birge and Juday (1) pub- 
lished information as early as 1922 on 
the chemical composition of various 
algae which showed them to contain 
from 3.6 to 10.4 per cent of nitrogen and 
significant amounts of phosphorus on 
a dry weight basis, little attention or 
significance was attached to the in- 
formation for a number of years. Such 
information, however, was identical to 
that which Liebig (2) obtained to en- 
able him to establish the fundamental 
fertilizer requirements of various crops, 
upon which he based his now-famous 
Law of the Minimum. 

During recent years, the researches 
of Gerloff et al. (3) have demonstrated 
the importance of both nitrogen and 
phosphorus in the nutrition of blue- 
ereen algae. Furthermore, the ability 
of many species of algae to grow satis- 
factorily on strictly inorganie media 
has been established. The studies con- 
ducted under the sponsorship of the 
Carnegie Institution of Washington 
(4) for the purpose of cultivating algae 
for food purposes have added much 
knowledge of how and why algae grow 
and what mineral elements are needed. 

The studies on the culturing of algae 
in sewage conducted by Oswald ef al. 
(5) have given further proof that sew- 
age contains all the ingredients needed 
to support luxurious growth and that 
an ultimate vield of about 2,000 Tb. 
per million gallons can be expected. 


Sources of Fertilizing Matters 
Reaching Lakes 


Since it has become well established 
that the development of algal growths 
or blooms are not the result of ‘‘spon- 
but rather the 
result of microscopic plant forms re- 


taneous eeneration,’’ 


sponding to the available fertilizing 
matters present, it becomes necessary 
to evaluate the sources of plant foods 
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entering a given body of water which 
determine its fertilization pressure.’ 
These sources may be classified as ac- 
tual and potential. 
sd The aetual sources of fertilizing mat- 
ters are three; namely, ground-water 
inflow, surface runoff reaching the lake, 
and unnatural drainage in the form of 
. sewage effluents or industrial wastes 
(Figure 1). Ground water may enter 
the lake through springs below its 
water line or in the normal dry-weather 
flow of its tributaries. Such water is 
usually very poor in nutrient elements, 
particularly phosphorus. Fortunately. 
most soils have a high retentive ca- 
pacity for ammonia nitrogen and phos- 
phates. Frequently, however, ground 
waters may be quite rich in nitrates, 
but usually not during the active erow- 
ing season. It is for these reasons 
that most spring-fed lakes rela- 
tively barren and poor producers of 
algae, 


Surface runoff occurring during pe- 
riods of heavy storms can be an im- 
portant source of fertilizing matters 
reaching lakes. The soluble nutrient 
matters have an immediate effect. 
whereas organic matter and soil par- 
ticles tend to release such materials 
over long periods of time. Consider- 
able effort should be made to encourage 
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TABLE II.--Contributions of Fertilizing 
Elements in Drainage from 
Agricultural Areas 


per Year (Ib.) 


| Contribution per Square Mile 
| 
| 


Drainage 

rea Nitrogen Phosphorus 
| Inorg Org | Inorg | Org 

Lake Monona’ | 2,800 | 1,085 | 35 | 
Lake Waubesa | 3,130 | 1,180 | 62 186 
1,150) 62 200 

| 


Lake Kegonsa_ | 4,100 


farmers and ranchers to adopt modern 
soil conservation practices in their ag- 
ricultural pursuits. In particular, the 
spreading of animal manures on frozen 
eround should be discouraged, for with 
spring thaws and freshets such ma- 
terial is leached and the valuable sol- 
uble components are washed to the 
nearest stream or lake. 

The contributions of fertilizing ele- 
ments from surface runoff are difficult 
to assess and only 24-hr. watches, in- 
cluding stream flow measurements over 
long periods of time, will obtain the 
desired information. Such a study was 
made by the author over a two-year 
period (1942-44) on the tributaries to 
three of the lakes below the city of 
Madison, Wis. The summarized results 
of the survey (Table IT) show that in 


atmosphere 


ground woter-springs 


FIGURE 1.—Sources of fertilizing matters entering a lake. 
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that area the yearly losses of nitrogen 
and phosphorus per square mile were 
approximately 4,500 and 250 Ib., re- 
spectively. Rohlich and Lea (6) have 
made similar studies on Lake Mendota 
and found comparable results. Unnat- 
ural drainage in the form of sewage 
or industrial wastes may constitute a 
major source of fertilizing elements 
reaching lakes. This contribution is of 
particular concern because of its steady 
state of flow. Day in, day out, rain 
or shine, Sundays, holidays, and _ all, 
the sewage flows in never-ending 
stream. It is this continuous flow 
which often gives such high total con- 
tributions for sewage. 

One potential source of a fertilizing 
element exists. That is the atmosphere. 
Nitrogen may be fixed by certain bac- 
teria and algae. It has not been well 
established whether nitrogen-fixing bac- 
teria are active in lake waters, but it 
has been definitely established (7) that 
many of the blue-green algae (Cyano- 
phyceae) are capable of doing so. It 
has been demonstrated by the author 
(8) that certain blue-green algae will 
proliferate in the absence of significant 
amounts of nitrogen as long as plenti- 
ful supplies of phosphorus exist. This 
characteristic is of considerable im- 
portance in explaining the unruly be- 
havior of many lakes receiving con- 
tributions of phosphorus-rich sewage 
effluents. 


Permissible Nutrient or Fertilizing 
Levels 


The big question in the minds of 
many pertains to how much fertilizing 
minerals may be allowed to enter a 
given body of water without develop- 
ing nuisance conditions or, as is the 
case in many instances, how much will 
the input have to be reduced to elimi- 
nate nuisance problems. The author at 
one time (9) suggested that if the 
‘cash in the bank’’ assets of inorganic 
nitrogen and phosphorus exceeded 0.30 
and 0.01 p.p.m., respectively, at the 
start of the active growing season 
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(time of spring turnover in northern 
climates), a season with nuisance 
blooms would follow. This suggestion 
was made following two years of study 
on 17 lakes in southeastern Wisconsin 
and, undoubtedly, does not apply in 
strict manner to all lakes. At least it 
has served the purpose of stimulating 
investigations along the lines of ob- 
taining better information. 


Factors Considered of Importance 


There are a great many factors which 
affect the behavior of lakes and deter- 
mine their biological productivity, 
especially with respect to algal blooms. 
The following are considered to be the 
most important: 


Climate 


Climatie factors are, undoubtedly, of 
considerable importance in determining 
the response of lakes to fertilization 
pressure. Of particular significance is 
the leneth of the growing season. In 
northern climates where ice cover oc- 
eurs for several months of the year, 
biological utilization of nutrient mat- 
ter is arrested to a considerable extent 
and, as a result, fertilizing elements 
accumulate to an appreciable degree. 
When the ice cover disappears and 
water temperatures rise to a reasonable 
level, biological ‘‘explosions’’ often oe- 
cur. These have occurred as early as 
the month of May on many northern 
lakes. Such ‘‘explosions’’ have also 
been known to oceur under ice cover 
following several days of bright sun- 
shine and no snow cover on the ice. 
Thus, light probably is more important 
than temperature. Oswald ef al. (5) 
have shown algae to grow well at all 
light intensities above 100 foot-candles, 
with 400 to 1,200 foot-eandles being 
optimum. 


Physical Factors 


1. Lake Area.—It is quite generally 
understood that the top 20 ft. of a lake 
is the zone in which intense biological 
growth occurs. This is particularly 
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true of algae which are light-depend- 
ent, consequently the productivity of a 
lake is directly proportional to its area, 
just as is farm land. This matter 
would be of no concern if all algae 
remained dispersed throughout the ae- 
tive zone of growth. Unfortunately, 
however, many species become lighter 
than wafer at some stage in their de- 
velopment and float to the surface. 

It is this tendency of algae to float, 
especially many of the blue-greens 
which develop nuisance odors, that 
makes lake area a critical factor. By 
considering two lakes of similar shape, 
but one twice as large in every dimen- 
sion as the other (Figure 2), it is 
plain to see that the accumulations of 
algae that could occur along the shore- 
line of the large lake under a given set 
of wind conditions could easily be twice 
the magnitude of those on the smaller 
lake, providing the fertilization per 
acre was equal. It is for this reason 
that large lakes often have a bad his- 
tory, even with relatively light inflow 
of nutrient matters. 

2. Morphology.—The shape of the 
lake determines in some degree the 
amount of fertilizing matter it can 
safely assimilate. It would seem that 
a round lake with minimum dimensions 
would provide the least opportunity 
for collection of floating algae. Cer- 
tainly a long narrow lake of equal 
area offers a much greater threat of 
developing nuisance conditions when 
the prevailing winds are along its great- 
est dimension (Figure 3). However, if 
the long lake is irregular in shape and 
its longest dimension is curved or zig- 
zag, the opportunities for accumulation 
of large masses of algae are greatly 
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FIGURE 3.—Effect of lake shape. 
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FIGURE 2.—Effect of lake size. 


lessened. Such a lake should be able 
to withstand greater fertilization load- 
ings. 

3. Prevailing Winds.—The direction 
of prevailing winds in relation to the 
shape of the lake is an important con- 
sideration. When the prevailing winds 
blow along the long axis the possibili- 
ties for the development of trouble- 
some conditions are much greater. 

4. Intensity of Winds.—Perhaps the 
most important factor of all is related 
to wind velocity. Where wind velocities 
are sufficient to produce wave action 
and reasonable erosive action along 
beaches, there is no opportunity for 
algae to accumulate (Figure 4) and 
undergo anaerobie decomposition. The 
most offensive conditions develop dur- 
ing periods of very mild breezes, which 
tend to skim the floating algae and 
push them toward shore. With no wave 
action to break these deposits up at the 
shoreline, they accumulate in masses 
several inches thick and often extend 
several feet from shore. Under the in- 
fluence of a hot sun, decomposition is 
rapid and odors become unbearable. 

5. Lake Depth.—Lake depth deter- 
mines to a great extent when and how 
algal growths develop. At the time of 
the spring overturn in temperate zones, 
the nutrient elements available for 
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FIGURE 4.—Effect of wind intensity. 


plant food are more or less evenly dis- 
tributed from top to bottom. For lakes 
which do not stratify, all the nutrients 
dissolved in the water are potentially 
available to support an algal bloom, 
since the entire contents of the lake are 
normally in circulation. In addition, 
nutrient elements released from the de- 
composition of bottom deposits are car- 
ried into and mixed with the waters 
above. Such lakes are eapable of pro- 
ducing extensive early season blooms, 
which may occur more or less regularly 
during the season. 

On the other hand, deep lakes which 
stratify tend to behave in quite a dif- 
ferent manner (Figure 5). Following 
the onset of stratification, which usually 
oceurs after the first warm spell in the 
spring, the nutrient elements contained 
below the thermocline are more or less 
sealed off from the active biological 
zone above. Therefore, the early sea- 
son blooms which oceur on such lakes 
are limited to the available nutrients 
in the surface waters. Nutrients re- 
leased from bottom deposits are trapped 
in the deeper waters. As the summer 
progresses the thermocline gradually 
sinks deeper and deeper, bringing nu- 
trient-rich water to the surface. Thus, 
feedine from below is on a more or 
constant but ineremental 
During the late summer, 


less basis. 


strong winds 


cause the thermocline to disappear and 


nutrient-rich waters from the bottom 


EPILIMNION 


are brought to the surface. This often 
causes late summer or early fall blooms 
on many deep lakes. 

6. Depth, Area, Volume Relation- 
ships.—Depth, area, and volume re- 
lationships are all interrelated factors. 
For lakes of equal volume, those with 
greater depth will have the smallest sur- 
face area and, if light penetration is 
equal, produetivity per unit area will 
be more or less uniform and surface 
area becomes the controlling factor. 

7. Temperature.—Temperature has 
long been considered a most important 
factor in determining the nature of 
growths which will oceur in lakes. 
There are a ereat many lakes that be- 
have according to the textbook pattern. 
However, many lakes receiving gener- 
ous amounts of fertilizing matter be- 
have quite differently. The author has 
observed ‘‘pea soup’’ blooms of green 
algae under ice cover and has observed 
blooms of blue-greens, especially Micro- 
cystis, as early as May in some Wiscon- 
sin lakes. Old ideas concerning the 
effects of temperature are greatly in 
need of revision. 

8. Color.—Since colored waters ma- 
terially atfect the penetration of light 
into water, the zone of algal growth is 
much shallower in lakes with high color 
and productivity of plant forms is re- 
stricted. This factor is of importance 
from the viewpoint of ecological re- 
lationship. 
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FIGURE 5.—Effect of lake depth. 
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Biological Factors 


Ecological relationships are a most 
important factor in determining the be- 
havior of a lake. The balance between 
plant and animal forms is just as 
critical as in the handling of pasture 
lands. The predators or animal forms 
present will keep the plant forms 
under good control in most instances 
where the reproductive rate of the 
plant forms is being restricted to a uni- 
form low level; that is, where the Law 
of the Minimum is in operation. IHow- 
ever, Where nutritional limitations are 
not present the stage is set for a bio- 
logical *‘explosion’’ of plant forms be- 
yond the ability of the slower growing 
animal forms to assimilate them. The 
result is a bloom of algae, which may 
develop nuisance conditions. 


Chemical Factors 


1. Essential Elements.—All  nutri- 
tional studies on algae point to nitro- 
gen in inorganic forms (ammonia, ni- 
trite, and nitrate) as being the fertiliz- 
ing element needed in greatest amount. 
This is not surprising in light of the 
high protein content of most algae and, 
certainly, nitrogen is needed for the 
synthesis of protein. 

Phosphorus, potassium, sulfur, mag- 
nesium, and calcium are other elements 
considered necessary for proper growth 
of algae. Iron must be present in trace 


amounts. .\ comparison of the relative 
amounts of nutrients needed for 
Microcystis aeruginosa is shown in 


Table III. Since most natural waters 
are relatively rich in potassium, mag- 
nesium, calcium, and sulfates, there is 
little possibility of any of these being 
present in such low amounts as to limit 
algal blooms. The nitrogen input to 
a lake is often considered the element 
which determines the extent of biologi- 
cal productivity and phosphorus is 
often considered the governor on the 
‘*biological machine’’ which controls 
the speed of the changes which ean oc- 
eur. With excess phosphorus, the stage 
is set for biological explosions. 
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TABLE III.—Relative Amounts of Fertilizing 


Elements Needed for Optimal Growth 
of Microcystis aeruginosa* 


Relative 


Element Concentration 


N | 225 
P 3; 
Kk 18, 
Ss 12 
Mg | 2. 
Ca | 3. 
Fe | | 


* From Gerloff, Fitzgerald, and Skoog (10). 


2. Carbon Dioxide.—Carbon dioxide 
is the other raw material which must 
be present for supporting algal growth. 
Free carbon dioxide exists to some de- 
gree in all surface waters and tremen- 
dous resources exist in the atmosphere 
to replenish that removed from the 
water by green plants. This rate of 
replacement is relatively slow except 
under conditions of extreme wave ac- 
tion. If the algae were solely depend- 
ent upon the free carbon dioxide held 
in solution, algal blooms would be a 
very uncommon matter. However, the 
earbon dioxide contained in bicarbon- 
ates can be removed by the algae and 
serves as a tremendous reservoir of 
available raw material. Furthermore, 
removal of carbon dioxide from the bi- 
carbonates 


2 HCO;- = [CO,] + + H.O 
| 


algae 


—shifts the bicarbonate-carbonate equi- 
librium to form greater amounts of 
carbonate. This raises the pH of the 
water to higher values, resulting in 
earbon dioxide becoming more readily 
dissolved from the air. pH! values as 
high as 9.8 have been recorded in sur- 
face waters where algae are actively 
reproducing. 

3. pH.—The pH of the water is econ- 
sidered to be one of the important fac- 
tors in governing the rate of algal 
vrowth. Gerloff et al. (10) showed that 
Microcystis aeruginosa grows best at 
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DEAD. ALGAE 


THERMOCLINE ——te- 


HYPOLIMNION 


UNDERGOING DECOMPOSITION 


FIGURE 6.—Back-feed from bottom deposits. 


pHi levels of 10. ‘Thus, alkaline waters, 
by maintaining higher pH levels, as 
well as greater reserves of carbon di- 
oxide, may be more favorable areas for 
algal growths. 

4+. Back-Feed from Bottom Deposits. 
—It should be appreciated that the 
algae and other growths which oceur in 
lakes eventually die and most of them 
settle to the bottom, where they are 
subjected to natural processes of de- 
composition, sometimes aerobic and 
sometimes anaerobic. In either case, a 
considerable part of the nutrient ele- 
ments is rendered soluble and passed 
into solution in the waters above (Fig- 
ure 6). The remainder becomes part 
of the stabilized bottom deposits. The 
amount of nutrients back-feeding from 
bottom deposits is directly related to 
the rate of deposition, which, in turn, 
is related to the total biological produc- 
tivity of the lake. 


Back-feeding from bottom deposits 
will continue for some time even though 


further additions to the decomposing 
mass are prevented, since there is a 
considerable lag imposed by the slow 
rate of the reactions involved, com- 
parable to sludge digestion at low tem- 
peratures. It is for this reason that 
lakes subjected to fertilization by sew- 
age effluent may require years to re- 
cover their former status when the efflu- 
ent is diverted. 


Summary 


This paper has attempted to show the 
significanee of fertilization as the cause 
of algal blooming in lakes and to dis- 
cuss the various physical, chemical, and 
biochemical factors that determine the 
safe loadings which may be applied. 
Sinee fertilizing matters enter lakes 
from ground waters and_ tributary 
streams, an evaluation of the amounts 
contributed from these sources is neces- 
sary before one can estimate what a 
safe loading of sewage effluent might 
be. 
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The author has analyzed this com- 
plex subject and isolated the factors 
involved with competence and experi- 
ence possessed by few people. As 
pointed out, sewage contains the nu- 
trients for algal growth. How much 
the sewage nutrients contribute to 
algae blooms in lakes as compared with 
the nutrients from the normal runoff 
and ground water from the drainage 
is, in general, unknown. If the sewage 
nutrients are a major source they can 
be eliminated by growing algae in the 
sewage to stabilize it and remove the 
nutrients before emptying the sewage 
into lakes. Growing algae svymbioti- 
cally with bacteria in strong sewages 
can be readily accomplished. Simply 
stated, the bacteria make carbon di- 
oxide and ammonia available to the 
algae and the algae respire oxygen for 
the bacteria. The dead organic matter 
and nutrient chemicals are converted 
to green live plant cells. In a way, the 
process is similar to growing green 
plants on land fertilized with organic 
materials. Dry weight algae yields of 
over 2,000 Ib. per million gallons of 
primary effluent have been obtained. 
To keep the sewage nutrients out of 
lakes receiving the sewage effluents, the 
algae would have to be removed from 
the effluent. The most economical 
method for their removal has not been 
determined. 

It should be noted that the algae cells 
grown in sewage may contain more 


DISPOSAL OF EFFLUENTS TO LAKES 


DISCUSSION 


By Haroup B. Goraas 


Professor of Sanitary Engineering, University of California, Berkeley, Calif. 


325 


9. Sawyer, C. N., ‘‘ Fertilization of Lakes by 
Agricultural and Urban Drainage.’’ 
Jour. New Eng. Water Works Assn., 
61, 109 (1947). 

10. Gerloff, G. C., Fitzgerald, G. P., and 
Skoog, F., ‘‘The Mineral Nutrition of 
Microcystis aeruginosa.’’ Amer. Jour. 

Botany, 39, 26 (1952). 


organic matter than was originally in 
the sewage because carbon dioxide from 
the air and alkalinity may be utilized 
by the algae and the sun’s energy is 
utilized in the photosynthetic process. 
Hence, emptying the oxidized effluent 
from algae ponds into a lake without 
first removing the algae would create 
a heavier organi¢ load in the lake than 
would the original sewage. Algae will 
remove the nutrients, carbon nitrogen, 
phosphorus, magnesium, and necessary 
trace elements until one of the nutrients 
is exhausted. Experience has shown 
that carbon or nitrogen are the limiting 
algae nutrients in most sewages. 

For some reason unknown to the 
writer the blue-green algae which grow 
abundantly in lakes do not seem to 
grow in observable numbers in sewage 
ponds. Perhaps it is because the 
abundant nutrients permit the green 
algae to grow in such large numbers 
(10° to 10° cells per ml.) that the blue- 
greens cannot get started. 

The author mentions the tendency of 
algae to float, but experiments by the 
writer have shown that floating algae 
are often dead algae. Very intense 
light seems to inactivate algae and pos- 
sibly these algae rise to the surface. It 
has been observed in the experimental 
algae ponds that toward evening a thin 
film of algae will form on the water 
surface. The film dissipates during the 
hour of darkness. 

The author refers to the growth of 
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algae at low temperatures. Much of 
the literature on the effect of tempera- 
ture on algae growth indicates that 
the temperature range for algae growth 
is from 10° to 30° C., with an optimum 
at 25° C. Observations of growth at 
low temperatures in algae ponds con- 
firms the author’s belief that present 
ideas on the effects of temperature are 
in need of revision. 

The author states that algae grow 
best at pH levels of 10. Studies of a 
few species indicate that algae grow 


well over a rather wide pH range. The 
algae will alter the pH considerably by 
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removing carbon and ammonia from 
the system. 

It appears probable that surface and 
vround-water flow to lakes contributes 
a major part of the nutrients for algae. 
Where sewage is an important factor. 
the sewage nutrients could be readily 
removed by growing algae in ponds and 
removing the algae before emptying the 
effluent into the lake. The green algae 
will contain about 50 per cent protein, 
30 per cent fats, 5 per cent carbohy- 
drates, and 15 per cent ash, and should 
have good market values as a_ stock 
feed. 


DISCUSSION 


By JAMES B. Lackey 


Professor of Sanitary Science, University of Florida, Gainesville, Fla, 


Any paper on aquatic blooms is a 
timely one. Professor Sawyer’s paper 
is a valuable contribution because it 
sums up existing principles for the 
governing factors in bloom production, 
and it raises pertinent questions. It 
points out areas where further investi- 
vation of lake blooms is sure to vield 
important new knowledge. 

The paper calls attention to a well- 
rounded program of pollution control. 
Too frequently only one facet of a 
control program is polished off by a 
worker in the sanitary sciences. The 
question of how far control should ex- 
tend must always be kept in mind. 
It is fine to reduce coliform or total 
bacterial counts or to sharply drop the 
B.O.D. loading of a receiving water. 
But this paper argues that there is a 
conservation angle to a control program 
and that it deserves’ close attention. 
Probably few persons have ever given 
much thought to any relationship be- 
tween control and conservation. Here, 
very neatly posed, is the query: How 
much control is to be exerted on human 
wastes and products 


Certainly the individual direetly af- 
fected by a nauseous aquatic bloom 
wants to know the reasons for it and 
what to do about it. The layman gen- 
erally knows almost nothing about such 
nuisances, and even workers in the field 
of sanitation frequently have too little 
background information to help them 
prevent or cure blooms. 

The term is very loosely defined in 
the literature. To a layman, an aquatic 
bloom is a visible growth, usually noted 
only when it affects his olfactory senses, 
occasionally when it affects his pocket- 
book. To the waterworks man_ the 
vrowth does not have to be visible: it 
may shorten his filter runs or cause 
tastes and odors in his finished water. 
Most often his mail and telephone are 
affected. Evidently some precise defi- 
nition is needed for quantitative work. 
and a count of 500 organisms per ml. 
of raw water has been used as a de- 
fined unit. For non-colonial or non- 
filamentous organisms, this value works 
well, but for filaments of Spirogyra, or 
colonies of Microcystis, it is far from 
satisfactory. 


re 
; i 
Be 
Ane 
: 
; 
2 
| 
= 


Vol. 26, No. 3 


It also should be kept in mind that 
not all blooms are bad. Spirogyra is a 
very common bloom in vast numbers of 
small ponds and lakes in the early 
spring (or in the fall in Florida) and 
perhaps the only one who ever com- 
plains is an occasional fisherman whose 
bait gets fouled by its strands. The 
vast growths of diatoms over Georges 
Banks in the North Atlantie are largely 
responsible for good fishing there, a 
fact that many farmers take advantage 
of nowadays when they dump fertilizer 
in their ponds for fish production. 
They are deliberately producing algal 
blooms. Evidently, then, one aspect 
of control should be to encourage the 
production of advantageous blooms and 
discourage the production of harmful 
ones. 

Unfortunately, there is little knowl- 
edge of which ones are advantageous. 
The writer does not know of a single 
instance in which an account has been 
kept of algal sequence and numbers, in 
a pond deliberately and successfully 
fertilized for fish production. This is 
a needed piece of work. Probably all 
blooms are either good or bad, but only 
some of the worst ones are known. The 
vast attached masses of Spirogyra, 
often yards in diameter, cause no odors, 
are not toxic, and are generally not a 
nuisance. But they probably either 
use up the nutrients otherwise avail- 
able for fish food algae, or use up the 
nutrients which might produce a 
nuisance in the form of Microcystis. 
Information is needed on matters such 
as this. 

When is a bloom a bad one? It is 
bad if, as previously mentioned, it is 
a weed in the aquatie garden. But 
especially it is bad if it interferes with 
fishing, swimming, or boating, or pro- 
duces offensive odors, offensive tastes, 
or offensive sights. This is no idle state- 
ment; dwellers on Lakes Waubesa and 
Kegonsa at Madison, Wis., were sure 
at one time that floating algal floes were 
fecal masses by-passed from the sew- 
age treatment plant there. The ‘‘Red 
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Tide’’ which scourges the Florida West 
Gulf Coast on occasion is a sudden and 
as yet unexplained heavy flowering of 
a microscopic yellow flagellate, Gym- 
nodinium brevis, causing massive fish 
kills over vast areas. This single bloom 
produces all of the effects previously 
listed and entails an actual high mone- 
tary loss on those occasions when it 
strikes. 

Other bad aspects of blooms are 


known. They sometimes kill fish in 
inland waters, apparently through 


anoxia; they secondarily kill people 
along the California coast by producing 
a poison which accumulates in edible 
mussels to toxic amounts; they kill, by 
some not understood mechanism, cattle 
which drink from inland ponds; and, 
as mentioned, they clog filters in 
water plants. Fortunately, most of 
the worst organisms are known and 
there is a literature on them. They 
include a few blue-green algae, a few 
yellow-brown algae, and a few dino- 
flagellates and diatoms. But a satisfac- 
tory control procedure is to be devel- 
oped, as the author indicates is needed, 
there is much work to be done on the 
less spectacular organisms, and a much 
closer control of those which are little 
worse than weeds. 

Keeping an ecological balance of the 
sort referred to by Professor Sawyer 
would be the ultimate goal and is pos- 
sible, at least for small bodies of still 
water. Any pond or lake has a natural 
flora and fauna, but if the species 
present can be controlled even to a 
limited extent, management has been 
achieved. Any rule of thumb whereby 
there can be produced algae, algae 
eaters, and edible fish, and limit the 
production of such algae as are not 
eaten by the small animals destined to 
be fish food, is strictly a conservation 
procedure. Thus, if the waters could 
be fertilized in early spring or late 
winter it might be possible to avoid 
many blue-green algae that definitely 
prefer warm weather. Apparently, too, 
blue-green algae are seldom eaten by 
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small animals (although some ciliates 
seem to utilize them extensively) and 
hence are not desirable in a conserva- 
tion management program. 

Perhaps the greatest contribution 
made by this paper is pointing out the 
need to conserve those very substances 
which plague mankind by producing 
blooms. Man’s_ responsibility for 
blooms in inland waters and some 
coastal ones is well illustrated by Pro- 
fessor Sawyer’s Figure 1. Undoubt- 
edly, blooms have always occurred— 
the Indian name of Lake Winnebago 
means ‘‘stinking water.’’ But wherever 
man has settled in large numbers, or 
has intensively utilized the land, blooms 
have multiplied. One could make an 
almost endless list where cities, in- 
dustry, or agriculture have been indi- 
eated. The paper under discussion is 
a result of the fertilization of Lakes 
Waubesa and Kegonsa by the treated 
sewage of Madison, Wis. The Florida 


streams along which there is a sparse 
population and little agriculture gen- 


erally are poor in plankton, but the 
Peace and Kissimmee Rivers are excep- 
tions. The Kissimmee drains a vast 
pastureland, while the Peace drains 
the phosphate rock producing area. 
The State of New York currently is 
working on the adverse changes 
wrought in Moriches Bay and Great 
South Bay by the Long Island duck 
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industry. Other examples undoubtedly 
are available. 

Americans have become conservation 
minded. They now ‘‘farm”’ their trees 
(after cutting down to second growth 
and being forced to reforestation prac- 
tices). Contour plowing is used to save 
both humus and rainfall. Nitrogen is 
returned to the soil by planting 
leguminous plants, or fixing and using 
atmospheric nitrogen. But phosphorus 
is still mined from the soil, it is not 
conserved. That which goes into food 
for man, and for many animals, goes 
downstream, either directly or in- 
directly, in sewage. That applied to 
the soil as fertilizer may be swept 
swiftly into streams. Unasked by Pro- 
fessor Sawyer is a question he implies: 
Are the nutrients—nitrogen, phos- 
phorus, ete.—in sewage to be utilized 
as plant food, or are they to be allowed 
to continue to be dissipated in streams, 
lakes, and the ocean, as food for algae 
whose only return to mankind is their 
uncontrolled problematical use by fish? 
Knowledge of how to recover these 
elements from used water must advance 
to the point of practical utilization. 
Studies on the use of sewage-produced 
algae as food or food additives for ani- 
mals are surely coming to fruition. 
When we can the sewage-contained nu- 
trients can be recovered, or utilized 
under control, then the nuisance blooms 
may well become a thing of the past. 
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PREVENTIVE MAINTENANCE * 


By F. A. SANDERS 
Lt.-Col., USAF Institute of Technology, Air University Command, 
Wright-Patterson Air Force Base, Ohio 


Maintenance employed at sewage and 
industrial waste treatment plants may 
be (a) preventive maintenance, (b) 
breakdown maintenance, or (¢) a com- 
bination of the two types. The em- 
phasis in this paper is on preventive 
maintenance. 

No doubt almost everyone associated 
with plant maintenance has a general 
idea of what preventive maintenance 
is. Practically every plant employs 
preventive maintenance to some degree, 
whether or not the personnel perform- 
ing the maintenance know it by that 
name. 

Preventive maintenance can be de- 
fined in a number of ways, but essen- 
tially it is a scheduled maintenance pro- 
gram for keeping the equipment and 
structures in a good state of repair. 
It corrects faults in the early stages, 
thereby preventing major breakdowns 
or interruptions. 

Any plant that conducts a ‘*break- 
down maintenance’’ system only, that 
is, one that maintains only that equip- 
ment which breaks down, is using the 
wrong system and can save money and 
reduce headaches, accidents, and in- 
terruptions by changing over to pre- 
ventive maintenance. 

The old shopworn adages ‘‘ An ounce 

* Presented at 26th Annual Meeting, Fed- 
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of prevention is worth a pound of 
eure’’ and ‘‘A stitch in time save 
nine’’ illustrate the principle of pre- 
ventive maintenance. There is nothing 
new in the idea. When an individual 
feels a cold coming on or when he has 
a fever, he doesn’t wait until he has 
pneumonia before doing something 


about it—he practices preventive medi- 


cine and takes medicine or sees a doctor 
before he becomes incapacitated. 
When an unfamiliar sound or excessive 
vibration is heard in an automobile, 
the owner doesn’t wait until it breaks 
down before investigating the cause; 
he takes steps to locate the trouble and 
correct it before the car breaks down 
and leaves him with a large repair bill. 

Preventive maintenance can be used 
in all sizes of plant, from the smallest 
to the largest. It will work whether 
maintenance is being performed by the 
operators or by separate maintenance 
personnel. 

For many years large industries 
have practiced preventive maintenance. 
All major railroad companies, the tele- 
phone system, the steel industry, the 
public utilities, and many others have 
realized the value of preventive main- 
tenance in improving their own opera- 
tions. The Army, of which the Air 
Force was a part, turned to preventive 
maintenance in the early part of World 
War II when it became apparent that 
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definite action was necessary to pro- 
tect its tremendous investment in real 
property, plants, and equipment. The 
program of preventive maintenance de- 
scribed in this paper is essentially that 
used in the United States Army and 
Air Force. 

Preventive maintenance and good op- 
eration go hand in hand and are nearly 
inseparable. Most of it is just the use 
of good common sense. <A successful 
program of preventive maintenance 
takes this idea of maintenance as dis- 
cussed thus far and incorporates it 
into a method for managing mainte- 
nance. It does away with haphazard 
hit-or-miss maintenance where some 
equipment is excessively lubricated and 
others are never lubricated, where con- 
veniently located equipment is in- 
spected frequently and hard to get at 
equipment is never inspected until it 
breaks down or rusts out. It makes 
it possible to plan and control the main- 
tenance work load far in advance. 


Essential Requirements 


Certain requirements are essential to 
any successful preventive maintenance 
program. They are as follows: 


1. Training of all operators or main- 
tenance personnel in proper operating 
procedures and preventive maintenance 
practices. 

2. Systematic and periodic inspec- 
tion and servicing by skilled personnel. 

4. Assignment of specifie mainte- 
nance responsibilities to operating per- 
sonnel. 


4. Supervision of the program. 


If any one of these requirements is 
not contained in the program, the pro- 
gram stands less chance of being suc- 
cessful. 


Training 


Training not only ineludes instrue- 
tion in technical maintenance pro- 
cedures but also must explain to the 
personnel why preventive maintenance 
is being started, how it will function, 
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what each employee’s part will be, 
what records are to be used, and how 
they are to be used. In other words, 
training also includes selling the pro- 
gram to the personnel. 


Inspections and Services 


Systematic and periodic inspections 
and servicing is the heart of the pre- 
ventive maintenance program. Main- 
tenance inspections and services are 
made at specified intervals. Every 
piece of equipment and every strueture 
is inspected, faults are noted, and eor- 
rections are made on an established 
schedule based on predetermined fre- 
quencies. The inspections and services 
extend from the basic maintenance pro- 
cedures of checking for cleanliness, ex- 
cessive heat, vibration, lubrication, and 
leaks to complete disassembly of the 
equipment on a periodic basis. 


Record System 


The backbone of the whole system is 
a record of inspections and services to 
be performed and the actual work per- 
formed. This part of the program is 
the hardest to sell to the personnel per- 
forming the maintenance, but is equally 
essential to the program. The operator 
usually abhors any form of paper work. 
Invariably when plants are visited on 
Air Foree bases and the operator says 
“Yes, we have a preventive mainte- 
nance program but we don’t keep ree- 
ords,’’ a look in valve pit or other 
relatively inaeeessible place will show 
that no maintenance is being performed 
there. On the other hand, complex 
records bewilder and discourage the 
personnel, use up too much of their 
time, cause them to lose confidence in 
the program, may lead to falsifying of 
records, and may eventually result in 
a beautiful set of records that are serv- 
ing no useful purpose. 

The record system should be simple, 
but it must be adequate. The records 
are management tools. Small plants 
can get along adequately with one ree- 
ord card and supplemental data 
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whereas large plants with a greater materials, or installation are causing 
number of personnel may effectively excessive maintenance costs. 


use more than one record card. Large The record system employed in the 
plants have a better opportunity to Air Force utilizes one record card 
‘ analyze the records, to determine when (Figure 1). Separate forms are usu- 


it is economically justifiable to replace ally made out for each major separate 
equipment, or whether faults in design, piece of equipment, ineluding acces- 
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200 UTILITIES INSPECTION AND SERVICE RECORD 
Equip. No. 7 6 7Z— FS, DescriPTION WE FALTER DISTR/BUTOR, AMER WELL, MOTOR-OR/VEN 
PREVENTIVE MAINTENANCE TO BL DONE BY SEWAGE OAY-SH/ET OPERATOR , DOE 
NO. WORK TO BE DONE REFERENCE FREQUENCY TIME 
/ CLEAN JETS 63a 
FLUSH ARMS 636 
CHECK A(R-RELIEF 646 
5°, S/ | CHECK MOTOR’ COWO/T/ON “ 
LUBRICATE SEAL AND GUIDE BEARING WEEKLY | MONOAY 
CHECK Off LEVEL IN REDUCER SSa 
S LUBRICATE MAIN THRUST GEARING é¥e MONTHLY MONDAY 
| CHECK FOR EXTREME SURGES . 
2a, | CHECK TENSION AND ALIENMENT (V-BELT ORIVE ) 4/66 ° 
CHECK CREASE MOTOR BALL GEARINGS (2) 
CHECK FREEZEOUT "PLUG QUARTERLY | Nov, FES 
MAY. AUG 
3 AOLUST ARMS SEM/ANNUALLY | MAY, NOV 
_s¢ CHANGE O/L /N_REPUCER “ 
CHECK BRUSHES ANO CLEAN COLLECTOR RINGS 64. 
(CHECK COURLING ALIGNMENT /9 ° 
4LUSH ANTIFRICTION GEARINGS 


. Schedule Inspec thon and Service on this side. 
( ) Record Inspection and Service on reverse side. ( ) 


SERVICE RECORD 


pate | Done _|_signeo | oate | WORK DONC sicneo | vate | worKoone SIGNED 
12.4, $0. $7, __OK| BDO | 729 | 12. A, 5°. 51, OK P.O | \ OK _ GL. 
|e _ 2.2 | OK) SO _ 2/26 12.9, 50,975. OK 
GO |12,4506 On GO [s/s .| AD. 
|REPA/KED MOTOR | Da? |2 4509-5, OK, DO | 4 
£20 |4 2.4. FO. 57 37c eARO| OO. 


FIGURE 1.—Typical utilities equipment inspection and service record card. 
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sories needed to operate it. Thus, the 
card for a sewage pump ineludes pump, 
motor, and float control. [f inspections 
and servicing operations on a unit in- 
clude more than 20 steps a separate 
card is prepared for one or more com- 
ponents of the unit. 

With reference to Figure 1, the pro- 
cedure for filling out the form is as 
follows 


1. Equipment number. Each piece 
of equipment is given an identification 
number. The number shows the build- 
ing or structure in which the equip- 
ment is located and makes it possible 
to distinguish between a number of 
identical units located in the same 
building. 

2. Description. The equipment is 
deseribed briefly but in enough detail 
so it ean be identified readily. 

3. Preventive maintenance to be 
done by. The job title and name of 
the person responsible for maintenance 
is shown. Where operators perform 
maintenance this should be the person 
who actually operates the equipment. 

4. Item number. This refers to item 
numbers in an Air Foree manual used 
to guide the personnel in maintaining 
the equipment. It has no practical use 
for civilian plants. Manufacturer’s 
instructions for maintenance ean be 
used as a guide and a reference num- 
ber system utilized to refer to them. 

5. Work to be done. This is a short 
statement of the work that the person 
performing the maintenance will have 
to do. This column acts as a check list 
for the person performing the mainte- 
nance and gives him specific duties so 
that there is no doubt about what he 
is supposed to do. 

This also refers to the 
previously mentioned manual and has 
no practical use for civilian plants. 

7. Frequency. Frequencies of opera- 
tions are established, based on local 
experience and that of the equipment 
manufacturer. Frequencies may be re- 
evaluated after the system is under way 


6. Reference. 


SEWAGE AND INDUSTRIAL WASTES 


Mareh, 1954 


by reviewing the cards. After the pro- 
vram is rolling along it may be found 
that frequencies should be extended, as 
evidenced by a fewer number of cor- 
rections being required. 

8. Time. The time column shows the 
specific day or month service is due. 
Quarterly, semiannual, and annual in- 
spections can be staggered to prevent 
rush periods and conflicts in schedule. 
The season should be chosen when work 
can be done best. 

9. Service Record. On the back of 
the card, the date, item number, and 
initials are recorded whenever main- 
tenance is performed. If service needed 
is beyond the capabilities of the in- 
spector he requests skilled help and 
enters the request in the ‘‘ work done’’ 
column. For example, if inspection of 
a motor reveals a grooved commutator 
the entry would read ‘‘electrician 
needed—commutator grooved.’’ When 
all spaces on the service record are 
filled in, a blank ecard is stapled to the 
original. 


Supervision 


One of the failings of some preven- 
tive maintenance programs is lack of 


supervision. Too often a program is 
started and then left to run_ itself. 
That is poor management in any busi- 
ness. The supervisor must start the 
program and then follow it up con- 
tinuously by praising maintenance per- 
sonnel when credit is due, spot-check- 
ing equipment and records, analyzing 
the maintenance performed and equip- 
ment failures to evaluate the results of 
the program, and reviewing the pro- 
eram from time to time in order to 
improve it. Personnel should be kept 
informed of the over-all results of the 
program so that they can see and un- 
derstand where they are reducing 
breakdowns and costs. 


Starting a Preventive Maintenance 
Program 


If it is planned to start a preventive 
maintenance program, management 
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should first sell itself on the program 
completely. The responsible party 
should then plan it thoroughly and 
study all of its ramifications until it 
is known frontwards and backwards. 
It has to be sold to the personnel and 
they have to be instructed in its use; 
therefore, the instigator must himself 
be ‘‘sold’’ on it until before trying to 
sell it to them. 

The program should start strong to 
be impressive and gain the backing of 
the plant personnel. In initial meetings 
with the personnel, the plan should be 
presented so that the workers can con- 
tribute ideas and suggestions to it even 
though every idea and suggestion made 
may already have been developed. The 
more they can be made to feel that it 
is their program, the more pride they 
will take in it and the more esprit de 
corps will result. 

A survey should be made of all of 
the equipment in the plant and data 
gathered from the name plates. These 
data will be placed on the record ecards 
and used to order manufacturer’s 
maintenance and operation instructions 
not already available at the plant. 

After the survey has been made, the 
front of the cards ean be filled in. 
Because a major piece of equipment 
with its components can be combined 
on one ecard, and because several like 
items usually ean be placed on the same 
eard, the number of cards required is 
not too great. Approximately 40 to 
50 ecards are required for a sewage 
plant serving an Army or Air Force 
base of approximately 35,000 residents. 
Examples of equipment and the cards 
required are as follows: 


No. of 

Equipment Cards 
Grit chambers % 
Sluice gates, several at same location 1 
Comminutor 1 


Settling tank, including sludge collectors 2 
Pump and motor 1 
Venturi meter 1 
Gas chlorinator 1 
Valves, several at same location 3 
Trickling filter 1 
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The large sewage and _ industrial 
waste plants may find it advisable to 
use a duplicate set of inspection and 
servicing record cards, as the Air Force 
and Army do. When this method is 
used one set of cards is given to the 
personnel who perform the work and 
the master set is kept in the office. At 
the beginning of the month the opera- 
tor’s eards are turned in to the super- 
visor. Entries are checked to insure 
that all work was accomplished and a 
summary of entries is transferred to 
the master file. The summary includes 
any special difficulties encountered by 
the operator, work orders required for 
maintenance, and a consolidated entry 
of items checked. 

Small plants will find that the super- 
visor can use the operator’s cards to 
do his checking and analyzing of the 
program and will not require a dupli- 
cate set. 

Preventive maintenance can be ac- 
complished without increasing the num- 
ber of personnel. In the beginning, 
there may be breakdowns that might 
interfere with the routine inspection 
and servicing program, however these 
will become less and less frequent as 
time goes on. Definite results can usu- 
ally be noted within six months to a 
year. 


Summary 


Preventive maintenance offers a 
planned program for keeping major re- 
pair troubles from developing, for it 
is the ‘‘little things’’ left unattended 
that can grow into big problems. It 
has proved itself in all types of in 
dustries. 

Elements of a good preventive main- 
tenance program include: 


1. Training of the personnel until 
they know their job. 
2. Systematic and periodic inspection 


and servicing. 
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Gather data, 
list items, and assign 
equipment numbers 


List applicable items and work to be done, 
paying no attention to frequency. 
Work sheets useful in most cases. 


with items in chronological frequency. 
Assign duties to personnel. 


Cards to 
maintenance 
personnel 


Cards to 
maintenance 
personnel 


Cards to 
maintenance 
personnel 


Work performance by maintenance 
personnel (operators ) 


SUPERVISION 
Review of work performance and record 
eards. 


maintenance card record system. 
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3. Assignment of specific responsibili- 
ties. 


4. Supervision of the program. 


A record system of the inspections 
and servicing is necessary, but it should 
be simple. The record card described 
herein can be modified to meet local 
conditions. If the record system does 
not serve a useful purpose it is a waste 
of time; however, if it does not serve 
a useful purpose usually something 
else is wrong with the program. Fig- 
ure 2 is a flow diagram of the record 
card procedures from gathering the 
data to be placed on the card to final 
review of the cards by the supervisor. 

Preventive maintenance is not a cure- 
all for all problems of maintenance at 
a sewage or industrial waste plant; 
yet it will go a long way in solving the 
problems. A plant that has only a 
partial preventive maintenanee  pro- 
eram is better off than a plant that 
has none. If the frequencies of inspee- 
tion which should be established can- 
not be met, it may be necessary to 
inspect less frequently. Nevertheless. 
the inspections and services should be 
kept on a systematie and periodic basis. 


DISCUSSION 


By Kerwin L. Mick 


Chief Engineer and Superintendent, Minneapolis-Saint Paul Sanitary District, 
St. Paul, Minn. 


In his excellent paper Colonel 
Sanders has illustrated the benefits to 
be realized from the practice of pre- 
ventive maintenance in any sewage 
treatment plant, with special refer- 
ence to the United States Army and 
Air Force installations. 

It is gratifying to see how well pre- 
ventive maintenance practice at the 
Minneapolis-Saint Paul plant fits in 
with the ideas presented. This discus- 
sion, therefore, is devoted principally 
to preventive maintenance at Minne- 


apolis-Saint Paul to further illustrate 
the points brought out in the paper. 

At the Sanitary District, careful ree- 
ords are kept of all maintenance work 
and parts required in order to compare 
wear and life of the equipment and to 
facilitate the ordering and stocking of 
vital spare parts. The Distriet eur- 
rently has a 15-man maintenance de- 
partment consisting of a maintenance 
engineer, a shop foreman, two elee- 
tricians, five machinist-mechanics, one 


machinist ’s helper, three repairmen, 
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Code No, he-12.1 
Description of Equipment:- Garage Doors 


Building Operator 
Screen & Grit Chamber Bldg. 


Work Assigned to:- Shift "C" 


PREVENTIVE MAINTENANCE 


Assign. 
ico. 


Work to be Done 


|Tnspect Lifting cables on doors _ 


SERVICER RECORD 


Work Done and Remarks 


FIGURE 1.—Preventive maintenance inspection and service record card. 


one pipefitter, and one painter. These 
men work the day shift only (5-day 
week), except when called down to the 
plant for emergency repairs. Such 
emergency calls are held to a minimum 
by a program of preventive mainte- 
nance. Along with the Maintenance 
Department, the operating staff also 
plays an important part in this pro- 
gram. In fact, two utility operators 
spend the major portion of their time 
on preventive maintenance work, par- 
ticularly on the more complicated 
pieces of equipment, making adjust- 
ments, greasing, ete. 

In addition to the work of these two 
utility operators, each operating shift 
is assigned a definite list of equipment 
and areas in the plant to keep clean, 
adjusted, greased, and inspected for 
good operating order at all times. The 
greasing chart in the plant shows just 
what pieces of equipment each shift 
is responsible for and the frequency 
for performing the greasing operations. 

In addition, there is a card system 
to remind the plant operators of vari- 
ous jobs to be done at more or less 
irregular intervals. Figure 1 illus- 
trates a sample card of this nature. 
These cards are kept in a file in the 
office and twice a month those ecards 
which are due for aetion are withdrawn 
and placed on the plant operator’s 


desk. The file clerk retains a duplicate 
of each card withdrawn so that she 
may check to see that the card is re- 
turned within a reasonable time; in 
other words, to insure that the work 
has been done. 

Typical operations, for each of which 
a card is maintained, include monthly 
opening and closing of seldom-used 
valves; quarterly check of the air lock 
gates, seats, air filter bags, ete., in the 
pneumatic conveyor for dry chemicals ; 
and monthly turning over by hand of 
spare units of moving equipment such 
as the blowers and vacuum pumps for 
the sludge vacuum filters. As another 
example, each shift is assigned by ecard 
two erit chambers to drain down and 
inspect the grit collectors and washers 
once a month. 

The electricians have a regular sched- 
ule for checking and overhauling of 
electric motors, motor controls, and 
relays. There are more than 300 mo- 
tors in the plant, ranging up to 75 
h.p. in size, and about 400° cireuit 
breakers. The scheduled frequency of 
overhaul depends upon the usage of the 
motor. 

For any repair work which has to be 
done by the maintenance crew, a main- 
tenance order (Figure 2) is initiated 
by the plant operator, after which it 
must be signed by the maintenance 
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engineer and the ehief engineer. The 
maintenance order shows the name, lo- 
eation, and code number of the equip- 
ment, and a brief description of the 
work believed to be necessary. The 
order also contains space for the ae- 
counting department to reeord the 
amount of labor and materials used 
on the repair job. Each piece of equip- 
ment has a code number, which in it- 
self identifies the equipment as to lo- 
cation, type, and item number. 

In the average vear, more than 900 
of these maintenance orders are com- 
pleted. At the close of each week, there 
is prepared a typewritten list of all 
outstanding maintenance orders not vet 
completed, and another list of the 
orders completed during the preceding 
week. After the close of each month, 
there is prepared a typewritten list of 
all jobs completed that month, giving 
the date, job number, work done, and 
labor and material costs. These lists 
are distributed to the maintenance en- 
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gineer and the plant operator in charge 
of each shift so that they may keep 
abreast of the status and cost of all 
the maintenance work. 

A few other typical examples of pre- 
ventive maintenance work may be of 
interest : 


The settling tanks at the Minne- 
apolis-Saint Paul plant contain ap- 
proximately 514 mi. of sludge collector 
chain, with 1,500 sludge serapers of 
redwood or fir. There is approxi- 
mately $70,000 worth of chain in these 
tanks. The original chain is still in 
use on the longitudinal sludge collee- 
tors after 15 years of service. Preven- 
tive maintenance is largely responsible 
for this long service record. Measure- 
ments have been taken from vear to 
year of the wear on the barrels of the 
chain. Before it is worn through to 
the pins, the chain is turned over. Be- 
tween 1950 and 1953, the chain was 
turned over in all six settling tanks. 


The material eost for new chain in 


MINNEAPOLIS -SAINT PAUL SANITARY DISTRICT 


MAINTENANCE ORDER 


DEPARTMENT 
EQUIPMENT Filter #1 


JOB TITLE 


Replace Screens _ 


Filtration & Incineration Pldg. 


Ne 15145 


By 1953 


——DATE. 


DESCRIPTION 


Replace end strips if needed. 


Replace drainace strips if needed. 


Replace division strips if needed. 


Dowel division strips. 


CODE___2=26 

ESTIMATED COST $___ 
COMPLETED COST $_ 
COMPLETED 31, 


A CCOU NTING 


___¥m._Trulander 


Plant Operetor 


____John 


Engineer Maintenance and Design 


——_——Ke_le Mick ___ 


Date Reference | 


1-315). 


1-32-54 19510 
1-315} R_19522 
19538 


FIGURE 2.—Typical maintenance work order as used at Minneapolis-Saint Paul plant. 
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each tank would be approximately 
$10,000, whereas the material cost to 
turn the chain over (new attachment 
links) is only about $1,000. When the 
chain is turned over, the sprockets are 
built up by welding with Ni-rod to 
conform to the original tooth shape. 
Two strips of stellite (very hard co- 
balt alloy) are applied to each of the 
main wearing shoes. This can be done 
without draining down the tank. Oc- 
casionally it is necessary to weld new 
wearing strips on the rails in the tank 
bottom. This is more economical than 
the replacement of wearing shoes, 
which would otherwise be necessary 
if the stellite was not used. Each 
settling tank is pumped down and in- 
spected once a year. This type of 
chain preventive maintenance is also 
done in the sludge concentration tanks 
and in the grit chambers. 

Another example of preventive main- 
tenance is found in the sludge pump 
pistons and packings. The Maintenance 
Department piped water to the top of 
each sludge pump piston through a 
small copper tube to insure lubrication 
of the pistons and packing and thus 
reduce the wear. Chevron packing in- 


The Northeast sewage treatment 
works of Philadelphia, Pa., is a modi- 
fied activated sludge plant consisting 
of the usual primary, aeration, and fi- 
nal tanks, with separate sludge diges- 
tion. 

The plant is an addition to an old 
work consisting of two grit chambers, 
a pumping station, Imhoff tanks, and 
lagoons. Of these units only the Im- 


* Presented at 1953 Annual Meeting, Penn- 
sylvania Sewage and Industrial Wastes Assn. ; 
State College, Pa.; August 26-28, 1953. 
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stalled in these pumps has given seven 
years of service to date and is still 
in use. Other types of packing have 
lasted from one to three years. 

Another type of preventive mainte- 
nance is illustrated by the installation 
of bulkheads in the Minneapolis un- 
derground Venturi meter vaults to close 
them off from a section of open sewer. 
Formerly these vaults and their equip- 
ment were dripping wet, with resultant 
heavy corrosion and electrical failures. 
With the aid of the bulkheads and a 
small 1,- to 14-hp. ventilating fan in- 
stalled in each vault, the latter are 
now maintained in a dry condition, 
free from excess moisture and objec- 
tionable sewer gases. 

The installation of a small ventilating 
fan in another underground vault con- 
taining an electrical control panel like- 
wise has eliminated the rapid corro- 
sion which formerly prevailed there. 

At the Minneapolis-Saint Paul Plant 
the maintenance cost has averaged ap- 
proximately 14 per cent of the total 
cost of operation and maintenance for 
the past 12 years; it is currently run- 
ning between 15 and 17 per cent, gradu- 
ally increasing as the plant gets older. 


hoff tanks are to be abandoned; the 
rest will remain as integral parts of 
the new works. The sludge lagoons, 
however, are good for only about five 
years more and by that time a differ- 
ent method of sludge disposal will have 
to be resorted to. This may be incin- 
eration. 

The plant has two grit chambers be- 
cause Northeast serves two drainage 
areas, one sufficiently high to permit 
gravity flow through the entire plant, 
whereas from the other the sewage has 
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to be lifted 33 ft. to grade level. Each 
area is serviced by its own grit cham- 
ber. 


Operation 


The new Northeast plant was placed 
in operation April 6, 1951, although 
much contract work, especially electri- 
cal, continued on endlessly. Also, the 
sludge heaters, without which digestion 
could not be established, were not com- 
pleted until the summer of 19952. 
These difficulties have now largely been 
overcome and full-scale operation is at 
hand. 


Treatment 


Treatment procedures have not been 
fully established. Low mixed liquor 
aeration) solids and high mixed liquor 
solids (relatively speaking for a modi- 
fied plant) been tried with no 
clear-cut advantage to either. Best 
removals were obtained early in July 
with 600 to S00 p.p.m. of mixed liquor 


solids. 


have 


During that period the incoming 
sewage averaged 206 p.p.m. solids and 
128 p.p.m. B.O.D. while the final efflu- 
ent averaged 13 and 14 p.p.m., re- 
spectively. This is a solids reduction 
of 94 per cent and a B.O.D. reduction 
of 89 per cent. Air requirements aver- 
aged ft. per gallon. Mixed 
liquor D.O. averaged 4.1 p.p.m., with 
the final effluent slightly higher (5.5 
p.p.m.) due to cascading over the final 
weirs and into the effluent channel. 
Return sludge averaged 4,400 p.p.m. 
solids and was a deep brown in color. 

The was extremely active. 
Microscopically, stalked ciliates, such 
as Vortieclla, dominated the field. 
Other free-swimming species of ciliates, 
such as Paramecium and Liontus were 
also present, although in small num- 
bers. The common Amoeba was ob- 
served, but only infrequently. Few 
flagellates encountered. There 
was an occasional rotifer. Sphaerotilus 
and fungal threads were forever pres- 
ent, but never in alarming numbers, 
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Mixed liquor solids at the 600- to 
s00-p.p.m. level were sufficient to elimi- 
nate frothing, which is present at lower 
concentrations; the excess (waste) 
sludge was sufficiently dense to give 
the primary tank the appearance of a 
chemical precipitation chamber. 

Lower and lower air ratios 
are being tried to see if Northeast ean 
emulate some of the New York results. 
However, although lower solids in the 
past have given satisfactory removals 
on Saturdays, Sundays, and holidays, 
they have not been sufficient, appar- 
ently, to combat the highly industrial- 
ized sewage load that pours into North- 
east each workday afternoon. 

Although admitting that their opin- 
ions were ‘‘fluid’’ at this stage of the 
vame, it was the opinion of personnel 
at the Northeast plant in 1952 that at 
least a few hundred parts per million 
of well-oxidized solids would have to be 
‘‘ready and willing’’ to receive the 
industrial load if successful treatment 
of that load was to be effected. 


solids 


Grit 


Grit, or rather the failure to effee- 
tively remove grit, has been the biggest 
operating problem at this plant. As 
noted previously, the plant has two 
erit chambers—the gravity (Frank- 
ford high level) and the pumpage 
(Delaware low level). Of the two, the 
Frankford high level unit has always 
been manually cleaned, whereas the 
Delaware low level was mechanically 
equipped. 

‘*Arching’’ of the grit, however, 
over the screw conveyor in the low level 
channels made it virtually impossible 
to mechanically remove grit while the 
channels were in service. The result 
has been that in both stations it has 
been the practice to operate channels 
until they were partially full and then 
dewater and degrit. Although this 


may not have presented difficulties with 
the old Imhoff tanks, it certainly has 
with the new primary tanks, where 
erit carryover lodges in the sludge 
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sumps and 
most difficult. 

Better days are ahead, however, for 
a contract has already been let to mod- 
ernize (mechanical screens and grit 
removal mechanisms) the Frankford 
high level station and a similar con- 
tract is to be prepared for the Delaware 
low level station if present rehabilita- 
tion plans do not correct the difficulties. 


makes sludge pumping 


Sludge Heating 


Of the various operations at the 
new Northeast plant, sludge heating 
has been the most interesting to date. 
This is probably because a new type 
heater never before used on municipal 
sewage has been instailed. 

The heaters are external heaters, in 
which the sewage gas is burned, with 
the products of combustion bubbling 
through the sludge and passing out 
through an exhaust stack. These units 
have been quite successful. They have 
caused few operating difficulties and 
have given good digestion temperatures 
(95° to 100° F.) Furthermore, there 
have been no appreciable odors expelled 
from the exhaust stack, the author’s 


pessimistic predictions notwithstand- 
ing. However, they were not without 


their difficulties in the early days of 
their operation. 

Most of the difficulties resolved 
around the ‘‘boot,’’ or that section of 
the heater where the products of com- 
bustion passed from the combustion 
chamber into the sludge. 

The first boot contained 640 5¢-in. 
holes. The hot produets of combustion 
(2,700° F.) baked the sludge into a 
satiny film across the holes. Although 
very, very thin, the film was neverthe- 
less sufficiently tenaceous to withhold 
the passage of gas. 

To overcome this the manufacturer’s 
engineers inserted small wires in the 
holes to act as ‘‘jigglers’’ and keep 
the film from forming. Unfortunately, 
the attempt was unsuccessful. 

Next a boot was tried with one long 
rectangular slot at the bottom. This 
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was successful in avoiding formation 
of the sludge film, but the *‘burping’’ 
of the escaping gases set up excessive 
vibration in the exhaust ducting. 

The last boot tried contained small 
horizontal slots. This boot not only 
prevented the formation of the ‘‘re- 
straining’ film, but also avoided the 
vibration. It was the type selected and 
has been in use for more than a year. 

There are seven of these heaters at 
the Northeast plant, each having its 
own air mix valve and compressor. In 
winter, when the incoming sludge is 
cold (50° to 55° F.), four to five heaters 
are used; in summer, when the sludge 
temperature is about 75° F., only two 
heaters are required. The sludge leaves 
the heaters at about 110° F. 

Although exact thermal efficiencies 
have not been determined, they are 
carried at approximately 85 per cent 
in the plant’s monthly summary state- 
ment. This is based on measuring the 
amount of sludge heated by digester 
displacement, the amount of gas used 
as measured by an orifice-type meter, 
hourly temperature readings on the 
ingoing and outgoing sludge, and ae- 
cepting the sewage gas (63 per cent 
methane) as containing 627 B.t.u. per 
cubie foot. 

Although little trouble has been ex- 
perienced with the heaters as such, 
considerable grit clogging has required 
virtually daily cleaning. It is believed, 
however, that if grit were properly re- 
moved in the grit chambers there would 
be little trouble from this source. The 
problem was solved by rearranging the 
drainage piping to permit easy flush- 
ing back to the sewer. The routine in 
the winter of 1952-8 was to operate 
five burners and take two heaters out 
of service daily for cleaning. 

Heaters of similar type are to be 
installed in the Southwest plant. 


Sludge Digestion 


Establishment of sludge digestion 
has probably been the most suecessful 
operation at this plant to date—in 
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spite of the fact that the first attempt 
to establish digestion was a dismal 
failure. 

Sludge digestion was first attempted 
in the winter of 1951-2 and before the 
sludge heaters were ready for service. 
Furthermore, there was no auxiliary 
source of heat. The result was acid 
digestion with little methane being pro- 
duced. 

The second attempt at establishing 
digestion was made in July, 1952, after 
the heaters were completed. Auxiliary 
eity gas was provided. The conven- 
tional method of heating the liquor 
in the digesters to 80° F. before adding 
the sludge was resorted to. Also, 
sludge charging was controlled as dic- 
tated by the volatile acids determina- 
tion. 

Two methods of charging were pur- 
sued—one using raw sludge only, the 
other seeding first with Imhoff sludge 
before the raw sludge was added. The 
latter method gave methane gas almost 
immediately: three to four days after 
charging the digesters were ‘‘on the 
line.’”’ The former required some five 
to six weeks with a closer regard to de- 
tails, but the end result was the same. 

Typical results of digester start-up 
by three different methods of charging 
were as follows: 


Digester No. 3—The cover was floated 
with city water at pH 7.2, alkalinity 
60 p.p.m., volatile acids 0 p.p.m., and 
temperature 80° F. Daily charges of 
20,000 lb. of raw sludge were made 
from July 2 to July 12 (total, 226,000 
lb.). The supernatant showed pI 5.8, 
alkalinity 230 p.p.m., and volatile acids 
257 p.p.m. Sludge analysis was pli 
9.3, alkalinity 680 p.p.m., and volatile 
acids 1,272 p.p.m. 


The digester was rested from July 
12 to August 5d. 
July 21 showed 39 per cent CO, and 
43 per cent CH,; by August 5 the gas 
showed 33 per cent CO, and 52 per 


A gas analysis on 


cent CH,. Charges of 8,000 lb. each 
were made on August 5 and 6. Then 
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the unit was rested again until August 
14. On that date the gas showed 31 
per cent CO, and 67 per cent CH,, so 
the digester was put on the line five 
weeks from the date of the first charge. 


Digester No. 7—The cover was 
floated with heated raw sewage at pH 
6.5, alkalinity 235 p.p.m., volatile acids 
375 p.p.m., and temperature 80° F. On 
July 8 the unit was seeded with 
110,000 lb. of Imhoff tank sludge. On 
July 11 the gas showed 26 per cent 
CO, and 65 per cent CH,; analysis of 
the supernatant gave pH 6.3, alkalinity 
185 p.p.m., and volatile acids 501 
p.p.m. By July 15, when 40,000 Ib. of 
Imhoff tank sludge was added. the 
vas showed 29 per cent CO, and 70 
per cent CH,; the supernatant had 290 
p.p.m. alkalinity, 412 p.p.m. volatile 
acids, and pH 6.1. 

From July 17 to July 20 the unit 
was ‘‘spot charged’’ with a total of 
195,000 Ib. of raw sludge. On July 31 
the gas contained 32 per cent CO, and 
67 per cent CH,; the supernatant 
showed pH 6.5, alkalinity 605 p.p.m., 
and volatile acids 154 p.p.m.; and the 
sludge tested pH 6.1, alkalinity 950 
p.p.m., and volatile acids 326 p.p.m. 


Digester No. 2—Originally charged 
on July 25 with raw sludge, this unit 
was charged periodically until Sep- 
tember 17 with a total addition of about 
100,000 Ib. Gas pressure increased 
gradually until September 17, when it 
rose rapidly to its maximum. 

One digester has been held in re- 
serve for experimental work. That is, 
an attempt is being made to establish 
digestion ‘‘in the cold.”’ The test was 
started early in May, 1953, with the 
liquor (city water) in the digester at 
96° F. There have been four charges 
(Mareh & May 11, July 10, and August 
4) totaling 95,000 Ib. 

Regular checks have been made of 
pH, alkalinity, and volatile acids econ- 
tent, not only of the sludge, but also 
of the supernatant. Also, the gas has 
been tested for any loss in methane. 
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(The gas dome was first purged with 
63 per cent methane from an active di- 
gester ). 

Gasification has been slow, with pres- 
sure gradually increasing. 


Operating Record Sheets 


Operating record sheets are well- 
established so far as monthly summary 
sheets are concerned, although it is 
recognized that there will probably al- 
ways be periodic changes. The 
monthly summary consists of three 
4014- by 1014-in. sheets. Sheet I is the 
general summary sheet; sheet II is the 
analytical sheet (with flow diagram in 
center); and sheet III is the digester 
control sheet. In addition there is a 
report of six typed pages giving a 
general summary of the monthly date. 


Digester Operation 


Digester operation consists of charg- 
ing one digester at a time from ‘‘stops 
to full’’ instead of adding small in- 
crements periodically (three to four 
times a day) to each primary. By 
this method of charging, one digester 
receives 350,000 val. of raw sludge at a 
charge. Since the raw sludge pumpage 
approximates 200 g.p.m., it requires 
some 30 hr. per charge. 

Of the eight digesters, six are used 
as primaries and two as secondaries. 
This means that after a primary is 
charged it rests for nearly a week be- 
fore it is charged again. During that 
week transfers have to be made to pro- 
vide space for the next charge. 

Transfers are made by pumping ap- 
proximately 225,000 gal. of top liquor 
and 125,000 gal. of bottom sludge from 
a primary to a secondary. Those rela- 
tive amounts have been established to 
maintain a constant amount of sludge 
in the primaries. In one year’s opera- 
tion they have only been changed once. 

Since there are only two secondaries, 
one has to be in the process of being 
‘‘readied’’ while the other is being 
filled. Liquor withdrawal from the see- 
ondary parallels transfer from a pri- 
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mary with 225,000 gal. being drawn 
to the raw sewage channel as super- 
natant while 125,000 gal. of digested 
sludge are pumped to the lagoons. 

Excepting raw sludge, which is ana- 
lyzed on a daily basis, all transfers and 
withdrawals are analyzed on a batch 
basis. Raw sludge averages 4 per cent 
solids and 68 per cent volatile. 

Top liquor transfers test 2,900 p.p.m. 
solids and 425 p.p.m. B.O.D. Bottom 
sludge transfers average 5.10 per cent 
solids and 50.0 per cent volatile. 

Supernatant withdrawal tests 2,200 
p.p.m. total solids (approximately 1,200 
p.p.m. suspended solids) and 225 
p.p.m. B.O.D. These B.O.D. values 
have been questioned repeatedly and 
checked rechecked. Digested 
sludge analyzes 5.06 per cent solids 
and 47.0 per cent volatile. Super- 
natant withdrawals average 400 g.p.m. 
and are usually timed to bring the 
supernatant back to the primary dur- 
ing low night flows. 

One interesting records routine is 
pursued at the plant. All sludge and 
supernatant lines are paint identified. 
Hourly readings are made of cover ele- 
vations (gage board). 

As elevations change, those changes 
are shown on the daily digester log 
sheet (Figure 1) in colors correspond- 
ing with the colors of the lines being 
used. Raw sludge is red (a). Top 
liquor transfer is brown (b) on the 
descending primary, green (c) on the 
ascending secondary; the transfer is 
brown to green. Bottom sludge trans- 
fers are blue (d) on the descending 
primary, green (c) on the ascending 
secondary ; the transfer is blue to green. 

Supernatant withdrawals are yellow 
(e) on the descending secondary ; di- 
vested sludge is blue (d). 


Laboratory Control 
Laboratory control consists of 
‘*around the clock’’ attendance. This 
may be surprising to many sewage 


* Lower case letters in parentheses refer 
to the color key of Figure 1. 
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works operators who have daytime con- 
trol only. However, the author believes 
the Northeast plant is big enough and 
the job is important enough to warrant 
full-time laboratory control. The tech- 
nicians are not chemists, but were plant 
trained. 

Routine control consists of 4-hr. 
D.0.’s on the various mixed liquors, 
individual finals, and combined final. 
It also includes 4-hr. settleable solids 
determinations on the mixed liquors. 
In addition, the laboratory technicians 
keep a running log of the sewage rate, 
the air rate, and the ecubie feet of air 
used per gallon of sewage treated. 

One interesting feature is that the 
main meter control board immediately 
adjoins the laboratory. This was the 
first change the author made upon ar- 
riving in Philadelphia. The design 
ealled for the main meter panel to be 
downstairs in the office. 

In addition to the routine control, 
which admittedly is not time-consum- 
ing, the laboratory technicians do 
virtually all of the composite analytical 
work. This includes the analysis of 
the raw sewage (Frankford high level. 
Delaware low level, and combined 
raw), the settled sewage, and the final 
efiuent for pH, settleable solids, sus- 
pended solids, volatile solids, and 
B.0.D. They also run the tests on the 
sludges and the supernatant liquors. 

The usual procedure is for the night 
man to start at midnight and go as far 
as he can. He usually titrates the old 
B.O.D.’s and puts up the new. He 
also runs pH and settleable solids de- 
terminations and starts the suspended 
solids tests. In addition, he gets the 
sludge samples drying. Occasionally 
the night man will finish some of the 
suspended solids tests, especially if all 
goes well. However, all of the labora- 
tory technicians are cognizant that they 
are not on a race track, but that qual- 
ity reigns supreme. 

The day man takes over where the 
night man leaves off. In addition to 
finishing up, as it were, he also runs 
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analyses on gas samples from two «i- 
gesters. 

The afternoon man is the prepara- 
tions man. Ile prepares the crucibles 
for the next day’s work, prepares so- 
lutions, and, as explained later, works 
with the chemist on monthly specials. 

All of the laboratory technicians 
work admirably together. Without 
special emphasis on this point their 
motto seems to be ‘‘No matter who 
puts what where, take care of it.’’ 


Chemists 


In addition to the laboratory tech- 
nicians the Northeast plant has two 
graduate chemists. These are young 
men who came to the plant directly 
from college. One seems destined to 
become Chief Chemist at Northeast, 
the other to play a key part in opera- 
tions at Southeast and Southwest. All 
three plants are under one head. 

The two chemists devote much of 
their time to the laboratory, but they 
are getting out into the plant more 
and more. 

The first chemist supervises general 
analytical work, including reagent 
preparation, tests for toxie constitu- 
ents, and the monthly specials. This 
latter is a detailed analysis of raw sew- 
age from three drainage areas, as well 
as the final effluent. On reagent prepa- 
ration and the monthly specials the 
afternoon technician helps out, as in- 
structed by the chemist. 

The second chemist is rapidly be- 
coming the plant microscopist and bac- 
teriologist. Although bacteriology is 
in a seemingly minor category at the 
Northeast plant, as microsecopist this 
young man plays a key roll at the 
plant: his predecessor was considered 
the third man in charge. 


Primary Treatment 


Primary treatment averages 40 to 45 
per cent reduction of solids at North- 


east. There is virtually no odor, even 
though the effluent cascades over the 
weir into the receiving channel. 
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The tanks have seven longitudinal 
collectors, but not in separate bays 
(that is, there are seven collectors in 
one big tank). This design apparently 
is questioned by some, but the results 
seem to substantiate its effectiveness. 

The big disappointment in the pri- 
mary tanks has been the seum col- 
lectors. Although these are supposed 
to provide for mechanical skimming, 
most of the scum is removed manually. 
The fabricator of the equipment, how- 
ever, is making corrections. 


Aeration Tanks 


The aeration tanks have been no 
problem, although the air diffusion has 
not been perfect. Two types of tubes 
installed; Chicago Preeision 
Saran) in tanks 1, 3, and 4 and 
Carborundum in tank 2. No choice is 
apparent as regards tank 1 over 2 or 
versa. However, tanks 3 and 4 
have clogged unduly (compared to 1 
and 2) and frequent cleaning is re- 
quired. 

The plant is equipped for detergent 
cleaning of the Saran tubes and some 
tube washine has been done. In one 
day, with crew of seven, 500 dirty 
tubes can be removed and 500 clean 
ones installed. Furthermore, a crew 
of two can wash 500 tubes per day. 
Since there are 500 tubes per bay, this 
means 9 man-days for one complete 
cleaning cycle. 

The tubes are seldom changed, how- 
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ever. Instead, they are flushed with 
a hose from above. Hose flushing has 
proven satisfactory for a ‘‘sustaining”’ 
basis. The air pressure normally aver- 
ages 7 p.s.i. 


Sludge 


Sludge is pumped three times at 
Northeast—from the primary to sludge 
storage, from sludge storage to the 
sludge heaters, and frem the heaters 
to the digesters. 

Even in spite of grit clogging 
troubles there has been little difficulty 
in synehronizing sludge pumpage rates. 
Ilowever, due to the abundance of gas 
for sludge heating and the splendid 
digester temperatures maintained, there 
has been little attempt to thicken the 
sludge. The sludge averages approxi- 
mately 4 per cent solids and is pumped 
continuously at about 200 g.p.m. 
(300,000 @.p.d.) 


Gas Production 


Gas production has been rather 
astounding in total, although averag- 
ing only 1 cu. ft. per capita per day. 
In January, 1953, gas production to- 
taled 19,000,000, with only 9,000,000 
cu. ft. being used for sludge heating; 
in June, 1953, 14,000,000 eu. ft. were 
produced, with 9,000,000 eu. ft. being 
wasted. Gas production seems ample 
to take on old plant heating in the 
winter and sludge incineration in the 
summer if incineration is decided upon. 


TIPS AND QUIPS 


Color Dynamics and Safety 
In a paper on ‘‘Color Dynamies and 
Safety,’’* J. P. Ward, Jr., Color Dy- 
namics Representative, Pittsburgh 
Plate Glass Co., stressed the function of 
proper color use in reducing and elimi- 
* Presented at Second Annual Short Course 
on Occupational Vision; Louisiana State Uni- 


versity, Baton Rouge, La.; November 3-4, 
1952. 


nating occupational accidents. Some 
of the more salient points of the paper 
are summarized in the following. 

A large pereentage of accidents 
stems from carelessness or thoughtless- 
ness resulting from physical and mental 
fatigue caused by poor illumination 
and drab colors. Color, properly ap- 
plied, can go a long way toward acci- 
dent prevention by eliminating the ma- 
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jor environment hazards of glare and 
gloom, tension, and constant eye ad- 
justment. This is done by lightening 
dark areas to aid perception, banishing 
sharp contrast to reduce eye fatigue, 
and using proper coloring to direct 
attention to the job being done, thereby 
making seeing easier and the task less 
tiresome. 

Safety colors for industry have been 
recognized for years. They provide an 
orderly, coordinated standard of prae- 
tice for any plant in any industry. 
Color enables the worker to memorize 
all hazards and protective devices, put 
there to keep him alert and prepared 
for any emergency. 

Yellow, a high visibility color, is 
used as a band for marking busy aisles, 
moving objects overhead, ete. .\s bars 
of yellow and black it identifies non- 
moving objects that create hazards of 
striking, stumbling, falling, or trip- 
ping. 

Red, the color associated with fire 
and blood, is used to show the loeation 
of fire fighting equipment. When 
marking fire extinguisher locations the 
red color should be used near the ceil- 
ing and at the floor level as well as 
at the equipment level and the floor 
should be painted red out at least 12 
in. all around the equipment. 

Green is used to identify safety 
equipment and safety equipment loca- 
tions. The familiar green cross should 
be placed on the wall above such equip- 
ment, large enough to be seen at a 
distance. <A vertical band & in. wide 
should be painted on the wall below the 
equipment, to the floor. 

Orange, with its greater attention 
value than any other color, should indi- 
cate dangerous parts or areas. Machine 
guards that may be opened or removed 
should be painted inside with orange. 
The interior of electrical switch boxes 
and the emergency switches on ma- 
chines should be orange. 

Blue is a caution color. Blue dises 
are often hung on machine controls 
when the machines are down for repair. 
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White is used to indicate indoor 
traffic flow and to promote good house- 
keeping. 

Pipeline identification can be made 
easy, and at the same time promote 
safety. Pipes should be banded in 
standard colors (see THis JOURNAL, 22, 
5, 699; May, 1950). Metal tags or 
dises in color and with the pipe con- 
tents stenciled on them may be hung 
at strategic locations for quick identifi- 
cation, 


Pump Erosion Note 


An item of interest in the December, 
1953, issue of The Settling Tank, 
monthly news bulletin of the Little 
Miami sewage treatment plant at Cin- 
cinnati, Ohio, warns that low-capacity 
operation of centrifugal pumps induces 
internal recirculation of liquid within 
the pump. If solids are present in the 
liquid, impeller erosion is hastened. 
The condition often can be avoided by 
use of an external by-pass, permit- 
ting the pump to operate at its maxi- 
mum capacity. 


New Digester Roof 


When examination showed the 34-ft. 
square digester roof at the Batavia, 
Ill., sewage treatment plant to be be- 
yond repair, Superintendent Frank W. 
Olson set about replacing it. As re- 
ported in The Digester (Nov., 1953), 
removal of the old tarpaper and wood 
roof was done carefully. The steelwork 
was then seraped and brushed a section 
at a time, followed by a rust inhibiting 
primer. Two coats of aluminum paint 
were used to guard against corrosion 
due to condensation between the upper 
and lower roofs. 

New 2-in. by 3-in. wood braces were 
bolted to the steel trusses, then 2-in. by 
6-in. tongue-and-groove sheeting was 
applied. All wood was fir and treated 
to prevent decay. 

The finished roofing consists of 30- 
lb. tarpaper nailed to the sheeting and 
treated with an application of hot tar 
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before applying a layer of 90-lb. as- 
phalt paper. 

Ilot weather (140° F. on the steel 
deck) was sidestepped by working on 
the root before the heat of the day. 

Costs of replacing the roof were as 
follows: 

Item Cost 
Primer and paint $ 126 
Wood and nails 780 
Roofing, by contractor 250 


$1,156 


Total 


Digested Sludge Utilization 


Dried digested sludge is utilized as 
a fertilizer at the Sarasota, Fla., sew- 
age treatment plant and by private 
customers. Some of the following fig- 
ures on this phase of the Sarasota plant 
operation, as reported in The Overflow 
(Dee., 1953) by Superintendent H. B. 
Stroud, may be of interest to others. 

No record is kept of the sludge yard- 
age used around the plant. In the 
year ending October 31, 1953, however, 
440 cu. yd. were utilized by city de- 
partments and 60 cu. yd. by private 
parties. Ground dried sludge is sold 
by the sack at the plant for $0.75 or 
delivered anywhere in the city at $3.00 
per cubic yard. 

Customer satisfaction evident 
from the healthy increase shown in new 
and repeat customers. This is despite 
the fact that no effort has been made, 
through publicity or otherwise, to pro- 
mote sales. The plant soil building 
program has interested homeowners, 
whose own success with sludge use is 
the best publicity possible. 

Experience has shown that it is best 
to apply sludge judiciously. An exces- 
sive amount can make grass grow so 
thick and heavy that the roots cannot 
get through to the soil or will have the 
effect of smothering the growth. Light 
applications, with plenty of water, at 
more frequent intervals seem to be 
better than a heavy treatment. 

Experiments on a section of the plant 
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lawn, using a sandy topsoil mixed with 
25, 50, and 75 per cent of sludge and 
a good black soil for top dressing, in- 
dicate that the 50 per cent mixture 
and the black soil are best. 


Altoona Service Collections 
In a report on sewage service charge 
collections at Altoona, Pa., for the year 
1952, Lewis L. Gwin, City Engineer, 
gives the following summary : 


About 18,000 accounts are handled 
on the 154 routes into which the city 
is divided. The prevailing sewage 
charge rate was 72 per cent of the 
water charge. Total billings less re- 
funds, cancellations, and allowances 
amounted to $247,534. Total net re- 
ceipts amounted to $244,992.02. Addi- 
tion of penalties of $738.57 and lien 
and sheriff sale payments of $834.72 
brought the gross receipts to 
$246,565.31. Accounts delinquent by 
60 or more days totaled $12,749.17, or 
5.1 per cent of total billings. 

To collect delinquent accounts, 632 
liens and 16 sheriff’s sales were filed. 
Of these 253 liens were paid, amount- 
ing to $733.75. Sheriff’s sales brought 
in $100.97. 


Point of View 


When Ed Demers, supervisor of 
sewer maintenance work at Boise, 
Idaho, was recalled as a Captain by 
the U.S. Air Force, the plant publiea- 
tion, Sewage Gas, took the occasion to 
duly note the event and wish him well. 

But there’s one comment in the item 
that struck an incongruous note. This 
was to the effect that the editor ‘‘. . . 
bet Eddie wishes many a time he was 
12 feet down some nice, cool manhole 
rather than 30,000 feet up in a jet.”’ 

Well, both seem to have explosive 
hazards, albeit of different types. 
Therefore, the real advantage, appar- 
ently, is that one can’t fall out of a 
manhole! 
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The Use of Barbituric Acid in the Photo- 
metric Determination of Chlorine in 
Water. By FE. Asmus anp H. Gar- 
SCHAGEN. Z. Anal. Chem., 138, 404 
(1953). 

Barbiturie acid is used instead of 
benzidinehydrochloride (see previous ab- 
stract). The absorption maximum oc- 
curred at 578 mp. A Leitz compensation 
photometer with a 570 filter and mercury 
light source was used. The bromine 
interference was eliminated. Only 5 min. 
are required for maximum development of 
color, which fades after 15 min. Valid 
measurements range from 0.001 to 2.5. 
p.p.m., with 0.05 pug. Cl. measurable. 
Only 72 per cent of chloramines can be 
determined, whereas the benz.-pyr. method 
(see previous abstract) determines chlo- 
ramines 100 per cent. 1,000 p.p.m. phenol, 
100 p.p.m. NO,” nitrogen, 1 p.p.m. Mn**, 
or 100 p.p.m. Fe*** did not interfere. 
pH of sample may vary from 2 to 10. 

Peter K. MUELLER 


Measurement of Sewage Flow Using 
Radioactive Tracers. By G. A. TRUEs- 


DALE. Jour. Inst. Mun. Eng., 80, 232 
(1953). 
The use of radioactive tracers” in 


measuring sewage flow is reviewed. Ru- 
bidium 86 was compared with the older 
chemical tracer, sodium chloride. The 
flow through sewage settling tanks was 
used as the basis of comparison and Rb** 
was selected due to the suitability of its 
half-life and the penetration of its radi- 
ations. Variations in radioactivity of the 
tank effluent were measured at intervals. 
There was close agreement between the 
theoretical and measured values of the 
retention period in the basin, so long as the 
flow through the basin was maintained 


uniform. The apparent period of reten- 
tion was increased when a dense solution 
of sodium chloride was used. 

In preliminary investigations of the use 
of this radioactive tracer for percolating 
filters, the system was found to be complex 
due to the adsorption of substances by the 
filter flora, ete. Further investigation is 
necessary, therefore, to find a satisfactory 
isotope for elucidating the reactions taking 
place in biological filtration. 

Peter C. G. Isaac 


Alternating Double Filtration. 
TOMLINSON AND H. Hatt. 
Mun. Eng., 80, 227 (1953). 


This paper describes the results of 
experimental alternating double filtration 
carried out at Finham (Coventry) from 
1950 to 1952. The four filters were 12 ft. 
in diameter and 6 ft. deep, each containing 
24 cu. yd. of broken granite. The results 
are compared with those obtained in 
Birmingham in 1943-44 by FE. V. Mills 
(see abstract, Sewage Works Jour., 18, 
4,777; July, 1946). The four filters were 
used in two pairs, one pair only having an 
intermediate humus tank with a retention 
period of 56 min. Both pairs of filters 
were dosed at the same rate of 180 g.p.d. 
(Imp.) per cu. yd. The effluents from 
each of the filters and humus tanks were 
analyzed for suspended matter, and, after 
settlement, for B.O.D., oxygen absorbed 
from acid permanganate, nitrite, and 
nitrate. The omission of settlement be- 
tween the primary and secondary filters 
increased the suspended matter discharged 
by the secondary filter by 15 to 30 per cent 
and may have caused some deterioration 
of the filters in winter, but no other 


Br 
Jour. Inst. 


consistent significant differences were ob- 
Peter C. G. Isaac 


served. 


* Please send to Federation headquarters all periodicals, bulletins, special reports, etc., which 
might be suitable for abstracting in Tu1s JouRNAL. 


Publications of public health departments, 


stream pollution control agencies, research organizations, and educational institutions are par- 


ticularly desired. 


$25 Illinois Bldg., Champaign, Il. 
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A Photometric Method for Free Chlorine 
in Water. By Asmus anv H. 
GARSCHAGEN. Z. Anal. Chem., 136, 

269 (1952). 

Water containing chlorine is treated 
with cyanide to form cyanogen chloride, 
which is immediately allowed to react with 
a benzidinehydrochloride-pyridine mixture 
and acetone to yield a colored complex. 
The absorption maximum is at 530 mu. 
A Leitz compensation photometer using 
the 530 filter and a white light source was 
employed. Only bromine interferes, but 
it is also determined quantitatively. If 
both are present, results have to be ex- 
pressed as millimoles of total halogen per 
liter. Color development requires 25 
min.; 30 p.p.m. Fet+*, 10 p.p.m. Mn**+*, 
or 70 p.p.m. NO. did not interfere. Oz, 
COs, and Mn*** did not interfere. Beer’s 
Law applies in the range of 0 to 25 p.p.m. 
Clo. The method is sensitive to 0.01 
p.p.m. Cle and can be applied to water, 
sewage, and industrial wastes. 

Perer K. MUELLER 


BOOKS, REPORTS, 
AND PAMPHLETS 


Field Investigation of Waste Water Rec- 
lamation in Relation to Ground Water 
Pollution. Publ. No. 6, California State 
Water Pollution Control Board, Sacra- 
mento, Calif. (1953). 


Suggested Post-Attack Production Meas- 


ures. Office of Defense Mobilization, 
Washington 25, D. C. (Apr. 20, 1953). 


This 10-page pamphlet outlines pre- 
ventive measures, supply measures, and 
reconstruction measures for continuing 
operation of industries and utilities in the 
event of sneak atomic attack. 


Chemicals Used in Water, Sewage and 
Waste Treatment. Keep Sheet No. 22 
B-I-F Industries Inec., Providence, R. I. 
(1953). 


Essentially a handbook of water, sewage, 
and industrial waste treatment chemicals, 
this 16-page looseleaf insert tabulates for 
50 important chemicals used in these 
fields data concerning formula, common 
name, use, available forms, shipping 
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instructions, chemical and physical char- 
acteristics, and feeding recommendation. 


Proceedings of Second Southern Munici- 
pal and Industrial Waste Conference. 
Dept. of Sanitary Eng., School of Pub. 
Health, Univ. of North Carolina, Chapel 
Hill, N. C. 252 pp. Price, $1.00 
(1953). 


The full text of some 25 papers presented 
at the conference is included, together with 
floor discussions and panel presentations. 


Proceedings of the Second Annual Ohio 
Water Clinic. Special Report, Ohio 
State University Engineering Series. 
167 pp. (Nov., 1953). 

Includes the text of all papers and panel 
discussions presented at the clinic meeting, 
which included the topies of stream 
sanitation, industrial pollution abatement, 
water conservation, and wastes recovery. 


Report of Water 
Maumee River Basin, 1950-51. 
Department of Health (1953). 


Pollution Study of 
Ohio 


Proceedings of the Oklahoma Industrial 
Wastes Conference—1953. Oklahoma 
Water, Sewage and Industrial Wastes 
Conf., c/o State Dept. of Health, 
Oklahoma City, Okla. (1953). 


This 64-page volume contains the text 
of the papers and discussions presented at 
the November, 1953, Conference. 


Operation and Repair of Water Facilities 
in Civil Defense Emergencies. Tech. 
Man. 13-2, Federal Civil Defense Ad- 
ministration. U.S. Govt. Printing Off., 
Washington 25, D. C. 638 pp. Price, 
$0.25 (1953). 


Air Pollution Abatement Manual—Gas 
and Vapor Abatement. Chapter 10, 
Manufacturing Chemists’ Assn., 246 
Woodward Bldg., 15th and H_ Sts., 
N. W., Washington 5, D. C. 29 pp. 
(1953). 


A Systematic Study of the Algae of Sewage 
Oxidation Ponds. By Paul C. Silva 
and George F. Papenfuss. Publ. No. 7, 
California State Water Pollution 
Control Board, Sacramento, Calif. 
(1953). 
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1953-54 OFFICERS 


President: L. J. Fontenelli 
Vice-President: D. B. Lee 
Treasurer: W. W. DeBerard 
Executive Secretary-Editor: W. H. Wisely 
Advisory Editor: F. W. Mohlman 
PAST PRESIDENTS 


Charles A. Emerson............ 1928-41 George S. Russell 1947-48 


George J. Schroepfer........... 1942-48 


Karnest Boyce 

Kk. Sherman Chase 


HONORS AND AWARDS 
Honorary Members 


The qualifications for Honorary membership in the Federation are set forth in 
Article II, Section 4 of the By-laws. Honorary Members are elected upon recommenda- 
tion by a committee comprising the President and four latest Past Presidents, the senior 
Past President as chairman, in accordance with a policy adopted by the Board of Control 
on October 23, 1943. Honorary Members elected to date are as follows: 


1942 


Howard Eugene Moses............. 1943 Harold Warner Streeter. ........... 1955 


Flovd William Mohlman............ 1944 


The Harrison Prescott Eddy Medal 


The Harrison Prescott Eddy Medal is awarded annually to a member of any Mem- 
ber Association of the Federation for outstanding research contributing in important 
degree to the existing knowledge of the fundamental principles or processes of sewage 
treatment, as comprehensively described and published during any stated year in S—EwaGrE 


AND INDUSTRIAL WASTES. 


The award commemorates Harrison Preseott Eddy, a famous 


engineer and a pioneer in the art of sewage treatment. 


Past recipients of the award are: 
Harry Willard 1943 
John Raymond Snell............... 1944 
1945 
H. Heukelekian 
Richard Pomeroy and Fred D. Bowlus.1947 
F. W. Kittrell and O. W. Kochtitzky, 


* Deceased. 


John W. Hood 

Daniel A. Okun 

Peter S. S. Dawson and Samuel H. 
Jenkins 

George S. Benton, John C. Geyer, Wen- 
Hsiung Li, and Knut K. Sorteberg. .1952 
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The George Bradley Gascoigne Medal 


The George Bradley Gascoigne Medal is awarded annually to a member of any 
Member Association of the Federation for outstanding contribution to the art of sewage 
treatment works operation through the successful solution of important and complicated 
operational problems, as comprehensively described and published during any stated 
year in SEWAGE AND INpUsTRIAL Wastes. This award is in memory of George Bradley 
Gascoigne, a prominent consultant from 1922 to 1940, who demonstrated an unusual 
interest in matters of sewage works operation. 

Past recipients of this award are: 


James T. Lynch and Uhl T. Mann....1944 Clarence E. Keefer................. 1950 
1947) Wells and Clarence H. Sherer. .1953 


The Charles Alvin Emerson Medal 


The Charles Alvin Emerson Medal is awarded annually to a member of any Mem- 
ber Association of the Federation “for outstanding service in the sewerage and sewage 
treatment works field, as related particularly to the problems and activities of the Fed- 
eration of Sewage and Industrial Wastes Associations in such terms as the stimulation 
of membership, improving standards of operational accomplishments, fostering funda- 
mental research, ete.” This award honors Charles Alvin Emerson, who served as Presi- 
dent of the Federation from 1928 to 1941 and holds the distinction of being its first 
Honorary Member. 


Past recipients are: 


Floyd William Mohlman............ William d. 1949 
Harold Warner Streeter............. 1945 Howard Eugene Moses.............. 1951 
F. Wellington Gilcreas.............. 1946 Frank Woodbury Jones............. 1952 


LeRoy Winfield Van Kleeck.......... 


The Industrial Wastes Medal 


The Industrial Wastes Medal was established in 1949 to be awarded annually in 
the form of a plaque for the most outstanding contribution by an industrial employee 
on any aspect of industrial wastes control, as published in Sewace anno INDUSTRIAL 
Wastes during the year preceding the award. 


Past recipients are: 


Roy F. Weston, Robert G. Merman Robert J. Austin, Roy N. Giles, C. 
and Joseph G. DeMann........... 1950 T. Nicholson, and F. W. Schiene- 


The Kenneth Allen Award 


From 1943 through 1948, meritorious personal service to the Member Associations 
of the Federation was recognized by the Kenneth Allen Award. The award was retired 
in 1948. 

Recipients of this award have been: 


1943 
Harry Thornton Calvert (ISP) Edward P. Molitor (N.J.) 
Edward F. Eldridge (Mich.) Robert S. Phillips (N.C.) 
John Kurtz Hoskins (Fed.) Alfred Henry Weiters (Iowa) 


Fred Merryfield (Pac. N.W.) William Homer Wisely (Cen. St.) 
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Albert Edward Berry (Can.) 

Van Porter Enloe (Ga.) 

Albert Legrand Genter (Md.-Del.) 
F. Wellington Gilereas (New Eng.) 


Howard Eugene Moses (Pa.) 
George S. Russell ( Mo.) 
Dario Travaini ( Ariz.) 


EK. J. M. Berg (Texas) 
Frank E. DeMartini (Fed.) 
John R. Downes (N.J.) 
Thomas J. Doyle ( Mich.) 
John Henry Garner (ISP) 


William T. Knowlton (Calif.) 
Floyd W. Pinney (Dak.) 
Gilbert R. Frith (Ga.) 
Clarence E. Keefer (Md.-Del.) 
Stuart E. Coburn (New Eng.) 


George W. Marx ( Ariz.) 
David Bryon Lee (Fla.) 
William Q. Kehr (Mo.) 


1944 


Charles A. Holmquist (N.Y.) 
Dana Ewart Kepner (Rocky Mtn.) 
Leon Benedict Reynolds (Calif.) 
Wilson Waldo Towne ( Dak.) 


1945 


Frederick Holman Waring (Ohio) 
Joe Williamson, Jr. ( Fla.) 
Murray Alderson Wilson (Kans.) 


1946 


Harold Benedict Gotaas (N.C.) 
William P. Hughes (Pac. N.W.) 
Theodore R. Lovell (Iowa) 
George W. Martin (Cen. St.) 


1947 


Wellington Donaldson (N.Y.) 
Henry J. Darcey (Okla.) 

Carroll H. Coberly (Rocky Mtn.) 
William Storrie (Can.) 

William Merriam Cobleigh ( Mont.) 


1948 


F. Dean Stewart (Ohio) 
Francis deSales Friel ( Pa.) 
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The Arthur Sidney Bedell Award 


Established in 1948, the Arthur Sidney Bedell Award acknowledges extraordinary 
personal service to the Member Associations of the Federation. Each Member Associa- 
tion is privileged once in every three years to name one of its members to receive the 
award, which may be earned by organizational leadership, administrative service, mem- 
bership activity, stimulation of technical functions, or similar participation. The award 
is named for the second President of the Federation, who exemplified its purpose by his 
long devotion and contribution to the affairs of the New York State Sewage Works 
Association. 


Past recipients follow: 


Harry P. Croft (N.J.) 

Victor Mareus Ehlers (Texas) 
R. Paul Farrell (Ky.-Tenn.) 
Carl Edwin Green (Pac. N.W.) 
Frederick Leon McDonald (Ark.) 


William Thomas Lockett (ISP) 
William McKinney Piatt (N.C.) 
Walter Asa Sperry (Cen. St.) 
Harold Warner Streeter (Fed.) 
John L. Strelow (Iowa) 


1950 


Edward Alexander Reinke (Calif.) 

Frank S. Taylor (Okla.) 

LeRoy Winfield Van Kleeck (New Eng.) 
William Hugh Weir (Ga.) 

Leonard Oliver Williams, Jr. (Roeky Mtn.) 
Abel Wolman (Md.-Del.) 


Leland Bradney (Dak.) 

John Chester Brigham (N.Y.) 
Herbert B. Foote ( Mont.) 

L. L. Hedgepeth ( Va.) 
Theodore J. Lafreniere (Can.) 
Robert G. McCall (W. Va.) 
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1951 


Roy Binder ( Kans.) Arthur H. Niles (Ohio) 


John Clinton Clark (Ala.) Charles Henry Trusler (ISE) 
John Raymund Hoffert (Pa.) Harold W. Yost ( Ariz.) 
John Robertson Hoy (Fla.) Franeis M. Veatch (Mo.) 


1952 
Winfred S. Mahlie (Texas) 


Don E. Bloodgood (Cen. St.) 


Herman Glenn Baity (N.C.) Clarence Theodore Mudgett ( Mich.) 
Paul Bolton (Iowa) Walter F. Freeborn (ISP) 

P. N. Daniels (N.J.) Harrison Hale ( Ark.) 

Francis W. Kittrell (Ky.-Tenn.) George Ashby Rhame (S.C.) 


Ray E. Koon (Pae. N.W.) 


1953 


Robert James Auld (P. Rico) Douglas L. MeLean (Can.) 


Charles G. Caldwell (Rocky Mtn.) Walter E. Merrill (N.Eng.) 
Nathan M. deJarnette (Ga.) Fred F. Palmer ( Mont.) 
Anthony J. Fischer (N.Y.) Eugene C. Meredith ( Va.) 
Ralph FE. Fuhrman (Md.-Del.) Henry W. Speiden (W.Va.) 
Quintin B. Graves (Okla.) Arthur T. Wintersgill (Calif.) 


John B. Kleven (Dak.) 


The William D. Hatfield Award 


The William D. Hatfield Award recognizes outstanding annual sewage works opera- 
tion reports. Following the 1946 award, the Board of Control authorized identical 
awards for outstanding annual reports prepared (I) for plants serving less than 10,000 
population, (II) for plants serving populations of 10,000 to 100,000, and (IIT) for plants 
serving populations of more than 100,000 persons. 


Recipients of this award have been: 


1946 
Walter M. Kunseh 


1947 


1950 


F. E. Peterson (1) William L. Edwards (T) 

John R. Szymanski (IT) Walter A. Sperry (IT) 

Warren H. Sleeger and George J. Jobn R. Szymanski (IT) * 
Schroepfer (TIT) John W. Johnson (TIT) 


1918 
F. E. Peterson 


1951 
William L. 


Sdwards (T)* 


Thomas T. Hay (IT) J. E. Meers (IT) 
Kerwin L. Mick (IIT) John R. Szymanski (IT)* 
George H. Craemer (IIT) 
1949 Kerwin L. Mick (ITI)* 


Russell D. Craun (I) 
George W. Martin (IT) 
Thomas T. Hay (ITI)* 


* Previous winner. 
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Membership Prizes 


Prizes for membership activity in its various Member Associations have been awarded 
by the Federation since 1943. The following Member Associations have received these 
prizes : 

Association Association 

Year Num. To Year Num. % 

1943 Fed. Cen. St. 1949 Ohio Ala. 

1944 Mo. Cen. St. 1950 Iowa La. 

1945 Ariz. Can. 1951 ISE Mich. 

1946 Okla. Can. 1952 Cen. St. Fla. 

1947 ISP Ark. 1953 Calif P. Rico 

1948 Pa. W. Va. 


The Quarter Century Operators’ Club 


The Quarter Century Operators’ Club is an informal group comprising Active or 
Corporate Members of any Member Association who had been engaged in sewage treat- 
ment works operation, on a full-time resident basis, twenty-five years prior to the date 
of their admission into the Club. The Club was created in 1941 under the sponsorship 
of Frank Woodbury Jones, who serves as its registrar. The roster: 


*Charles C. Agar Harry M. Freeburn KE. L. Nance 

“Reuben A. Anderson BE. D. Fry I. H. Nevitt 

Harry M. Beaumont G. L. Fugate Arthur H. Niles 
George C. Behnke Arnold H. Goodman John R. Palmer 

Don E. Bloodgood William P. Gyatt Wm. M. Piatt 

Floyd G. Browne Wm. C. Hamm Wm. A. Ryan 

Julius W. Bugbee George I. Hanson Theodore C. Schaetzle 
Raymond G. Case William D. Hatfield Glenn Searls 

FE. Sherman Chase *Charles C. Hommon John S. Simmerman 
‘Stuart E. Coburn Frank W. Jones Willard R. Smith 
Morris M. Cohn Harry J. Krum H. W. Streeter 
Rodney E. Cook Roy S. Lanphear Myron W. Tatlock 

P. N. Daniels John V. Lewis S. L. Tolman 

Earl Devendorf George S. Long Henry Van Der Vliet 
“John R. Downes Winfield 5. Mahlie Edwin B. Wagner 
*“Almon L. Fales C. D. McGuire Charles E. Wheeler, Jr. 
George E. Flower *Paul Molitor, Sr. 


* Deceased. 


ANNUAL MEETINGS AND CONVENTIONS 


Vo. Location Date No. Location Date 

1 Chicago, Iil.t Oct. 16, 1928 11 New York, N. Y.t Jan. 21, 1938 

2 New York, N. Y.+ Jan. 18, 1929 12 New York, N. Y. Jan. 20, 1939 

3 New York, N. Y.t Jan. 1930 13 New York, N. Y.t Jan. 18, 1940 
New York, N. Y. Jan. 1931 Chicago, Ill.t Oct. 3-5, 1940 
New York, N. Y. Jan. 1932 New York, N. Y.t = Jan. 15, 1941 

3} New York, N. Y. Jan. 19, 1933 New York, N. Y.t = Oct. 9-11, 1941 
New York, N. Y. Jan. 1934 Cleveland, Ohios Oct. 22-24, 1942 
New York, N. Y. Jan. 18, 1935 Chieago, IIl.§ Oct. 21-23, 1943 
New York, N. Y. Jan. 1936 Pittsburgh, Pa.§ Oet. 12-14, 1944 
New York, N. Y. Jan. 22, 19% 18S Chieago, TIl.+ Oct. 17-18, 1945 


+t Annual business meeting of Board of Control. 
¢t Convention of membership-at-large. 
§ Annual business meeting of Board of Control and convention of membership-at-large. 
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No. Location Date No. Location Date 
19 Toronto, Ont., Can.§ Oct 7-9, 1946 22 Boston, Mass.§ Oct. 17-20, 1949 
20 Philadelphia, Pa.t Oct. 10, 1947 23 Washington, D. C.§ Oct. 9-12, 1950 
San Francisco, 24 St. Paul, Minn.§ Oct. 8-11, 1951 
Calif.t July 21-24, 1947 25 New York, N. Y.§ Oct. 6-9, 1952 
21 Detroit, Mich.§ Oct. 18-21, 1948 26 Miami, Fla.§ Oct. 13-16, 1953 


DIRECTORY OF COMMITTEES 
1953-54 


Constitutional Committees 

(See Article VI of By-laws) 
Executive COMMITTEE OF THE Board OF CONTROL 

L. J. Fontenelli, Chairman 


E. Sherman Chase T. C. Sehaetzle k. C. Jensen 
D. B. Lee Nicol MaeNicol R. S. Rankin 


Pusiications CoMMITTEE 
The Publications Committee arranges the technical programs for the annual con- 
ventions of the Federation and has general supervision of all publications of the Federa- 
tion. 
F. W. Gilereas, Chairman 
Rolf Eliassen, Vice-Chairman 
A. J. Fischer L. S. Kraus G. A. Parkes 
L. L. Hedgepeth F. W. Mohlman G. E. Symons 
R. W. Hess W. H. Wisely 


ORGANIZATION COMMITTEE 


The Organization Committee examines and reports to the Board on applications 
for membership in the Federation and endeavors to encourage the formation of new 
regional associations or conferences eligible for membership. 


Harold W. Streeter, Chairman 
Richard Hazen Seth G. Hess 


SEWAGE AND INDUSTRIAL WasTES Practice COMMITTEE 


The Sewage and Industrial Wastes Practice Committee reviews and directs for 
publication any resolution, report, or publication which establishes professional or tech- 
nical standards in the name of the Federation. The following Manuals of Practice have 
been published under the direction of the committee: 


No. 1—Occupational Hazards in Sewage Works (1944) 

No. 2—Utilization of Sewage Sludge as Fertilizer (1946) 
No. 3—Municipal Sewer Ordinances (1949) 

No. 4—Chlorination of Sewage and Industrial Wastes (1951) 
No. 5—Air Diffusion in Sewage Works (1952) 


Morris M. Cohn, Chairman 
D. E. Bloodgood, Vice-Chairman 


W. T. Clapham F. W. Mohlman D. M. Pierce 
EK. B. Cobb H. E. Orford L. W. Van Kleeck 
C. E. Keefer Langdon Pearse F. M. Veatch 
Kerwin L. Mick W. H. Wisely 
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Subcommittee on Sewer Maintenance 


This subcommittee of the Sewage and Industrial Wastes Practice Committee has 
been directed to develop a Manual of Practice on “Maintenance of Sewers and Ap- 
purtenant Structures.” The first draft of the manual is in preparation. 


W. T. Clapham, Chairman 
A. A. Appel, Vice-Chairman 


ydney Preen 
. S. Seabrook 
. E. West 


H. J. Graeser M. B. Nixon S 
( 


J. W. Hood G. M. Olewiler 


J. L. Klanim L 


Subcommittee on Standardization of Units 


This subeommittee of the Sewage and Industrial Wastes Practice Committee has 
been assigned to develop an approved schedule of units to be used in the reporting of 
plant operation and laboratory data. A committee of about forty members is engaged 
in revising a preliminary draft. 


H. E. Orford, Chairman 


Subcommittee on Trickling Filters 


This subcommittee of the Sewage and Industrial Wastes Practice Committee is 
engaged in the development of a Manual of Practice to be entitled “Trickling Filters— 
Their Characteristics and Loadings.” 


Kenneth V. Hill, Chairman 


B. F. Hatch W. S. Mahlie 
Wm. E. Stanley 


Subcommittee on Sewage Works Accounting 


This subcommittee was created in 1946 for the purpose of developing a Manual of 
Practice on accounting procedures for municipal sewage works functions. Mimeo- 
graphed copies of the manual in tentative form were made available for purchase in 
April, 1949. 

F. M. Veateh, Chairman 


Gi. J. Beiswanger k. A. Farmer kK. K. Wallace 
Alfred A, Estrada S. I, Zack 


Subcommittee on Paints and Protective Coatings 


This subcommittee has the function of assembling experience and data on paints 
and protective coatings used in sewage works, to be presented with recommendations in 
the form of a manual. The subcommittee was created in 1946 and the first draft of the 
manual is now being prepared for critical review. 


Kerwin L. Mick, Chairman 


Virgil Anderson W. T. MeClenahan Fk. W. Pinney 
J. W. Johnson M. L. Robins 
L. S. Kraus Walter A. Sperry 
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Subcommittee on Sewage Treatment Plant Design 


The following Federation representatives were appointed in 1953 to serve jointly 
with representatives of the American Society of Civil Engineers in the production of a 
manual of practice. 


N. E. Anderson M. H. Klegerman G. W. Martin 
T. R. Haseltine C. L. Palmer 


Subcommittee on Storm and Sanitary Sewer Design 


The following Federation representatives were appointed in 1953 to serve jointly with 
representatives of the American Society of Civil Engineers in the production of a manual 
of practice. 


C. G. Gaither L. L. Sphar 
H. S. Smith 


ResearcH CoM MITTEE 


The Research Committee has the function of stimulating research work among the 
various Member Associations, and of cooperating with other organizations in the pro- 
motion of research. 


H. Heukelekian, Chairman 
H. E. Orford, Vice-Chairman 


D. E. Bloodgood R. R. Kountz G. A. Rohlich 

G. P. Edwards V. W. Langworthy C. C. Ruchhoft 
M. B. Ettinger R. M. Manganelli N. H. Sanborn 

R. D. Hoak P. H. MeGauhey L. R. Setter 

R. S. Ingols W. A. Moggio D. B. Smith 

P. W. Kabler W. Allen Moore H. A. Trebler 
Max Katz R. C. Palange L. W. Van Kleeck 


Subcommittee on Toxicity of Industrial Wastes 


This subcommittee of the Research Committee is functioning in three sections: 


Section I. Critical review of literature; P. Doudoroff, Chairman, C. EF. Barnes, H. 
Heukelekian, G. P. Edwards, F. W. Kittrell, C. E. Renn and R. F. Weston. 

Section II. Development of methods for toxicity determinations on wastes; R. S. 
Ingols, Chairman, H. E. Babbitt, D. E. Bloodgood, M. L. Granstrom, T. Jaffee, R. R. 
Kountz, N. L. Nemerow, M. L. Robinson, W. W. Sanderson and C. N. Sawyer. 

Section III. Development and standardization of bio-assay methods; P. Doudoroff, 
Chairman, B. G. Anderson, G. E. Burdick, P. S. Galtsoff, W. B. Hart, R. Patrick, E. R 
Strong, E. W. Surber and W. M. Van Horn. 


Finance CoMMITTEE 


The Finance Committee develops the annual operating budget of the Federation 
and affords guidance to the Board of Control in financial affairs. 


W. J. Orchard, Chairman 
E. Sherman Chase L. J. Fontenelli 
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COMMITTEE ON STANDARD METHODS OF SEWAGE AND INpUSTRIAL WASTES ANALYSIS 


Created by the Board of Control on January 22, 1931, the Committee on Standard 
Methods of analysis was given constitutional status in October, 1953. The committee 
develops, perfeets and modifies standard methods for the analysis of sewage and indus- 
trial wastes and of sludges or by-products therefrom. It also functions with similar com- 
mittees of the American Water Works Association and American Publie Health Associa- 
tion in the production of the laboratory manual Standard Methods for the Examination 
of Water and Sewage, the tenth edition of which is now in production. 


G. P. Edwards, Chairman 
RK. S. Ingols, Vice-Chairman 


. D. Betz J. E. Kinney ki. W. Moore 
. E. Bloodgood F. W. Kittrell M. 8. Nichols 
. M. Buswell J. B. Lackey Kt. Pomeroy 
<. Frashina W. S. Mahlie M. L. Robins 
. F. Gurnham H. C. Marks C. C. Ruchhoft 
W. D. Hatfield W. Maske W. W. Sanderson 
. Heukelekian R. G. McCall C. N. Sawyer 
. D. Hoak M. G. Mellon G. E. Symons 
. F. Hurwitz R. F. Weston 


Special Committees 
CoMMITTEE ON AWARDS 


The Committee on Awards was created by the Board of Control on October 11, 
1941. Functions of the committee are to advise the Board on matters of award pro- 
cedures and to make recommendations as to the annual winners of the Eddy, Gascoigne, 
Emerson, and Industrial Wastes medals. 


Harold A. Thomas, Chairman 


Philip F. Morgan R. D. Bargman 


Honorary MEMBERSHIP COMMITTEE 


Authorized by the Board of Control on October 24, 1942, this committee comprises 
the President and four latest, living Past Presidents with the senior Past President as 
chairman. The committee reviews nominations for election to the grade of Honorary 
Member and makes recommendations to the Board on such nominations. 


A. H. Niles, Chairman 


Earnest Boyce L. J. Fontenelli 
E. Sherman Chase R. Fuhrman 


OPERATION Reports COMMITTEE 


The Operation Reports Committee was created by the Board of Control on October 
11, 1941, to provide for Federation recognition of outstanding operation reports. The 
committee now administers the annual William D. Hatfield Award. 


D. M. Pierce, Chairman 


G. F. Bernauer W. M. Bingley 
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OPERATOR’S QUALIFICATIONS COMMITTEE 


Authorized by the Board of Control on October 11, 1941, the Operator’s Qualifica- 
tions Committee is assigned to “establish minimal qualifications for operators of various 
classes of treatment works.” The committee also has the duty of collecting and compil- 
ing data on present procedures in the licensing and certification of operators for refer- 
ence to Member Associations. 


L. W. Van Kleeck, Chairman 
Benjamin Benas T. C. Schaetzle Sol Seid 


INDUSTRIAL Wastes COMMITTEE 


The Industrial Wastes Committee was created by the Board of Control on October 
23, 1943, for the purpose of developing interest in this important field and to direct a 
program whereby the Federation may be of service in industrial waste problems. 


R. W. Hess, Chairman 
K. S. Watson, Vice-Chairman 


kK. R. Balmer H. W. Gehm 
k. B. Besselievre F. Gurnham 
D. E. Bloodgood W. B. Hart 
J. M. Brown, Jr. R. W. Ockershausen 


NoMINATING COMMITTEE 


The special Nominating Committee was created by the Board of Control on October 
9, 1946, to function in an advisory capacity to the Election Committee. The Nominat- 
ing Committee is to comprise the last five living Past Presidents, with the senior Past 
President as chairman. 


V. M. Ehlers, Chairman 


Earnest Boyce R. E. Fuhrman 
kK. Sherman Chase A. H. Niles 


Quarter Century Operators’ CoMMITTEE 


The special Quarter Century Operators’ Club Committee was created by the Board 
of Control on October 9, 1946. It is the function of this Committee to establish eligibil- 
ity requirements, process membership applications, maintain the roster, and supervise 
the activities of the Quarter Century Operators’ Club. 


Frank W. Jones, Chairman 


W. P. Gyatt Harold W. Streeter H. Van Der Vliet 


LEGISLATIVE ANALYSIS COMMITTEE 


The Legislative Analysis Committee was created by the Board of Control on 
October 17, 1945, to study legislation pertinent to the interests of the Federation and to 
serve the Board in advisory capacity. 


kK. S. Shaw, Chairman 


J. H. Allen C. E. Schwob 
V. W. Bacon R. L. Winget 
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CONSTITUTION AND By-Laws CoMMITTEE 


The Constitution and By-Laws Committee was created by the Board of Control on 
October 10, 1947, to review and develop recommendations for the amendment of the 
Constitution and By-Laws of the Federation as may be deemed advisable under chang- 
ing conditions. 


C. A. Emerson, Chairman 


Fk. S. Friel B. A. Poole 
W. J. Orchard G. S. Russell 


Joint Committees With Other Associations 
(Also see SewaGE AND INDUSTRIAL Wastes PracticE COMMITTEE) 
JOINT CoMMITTEE ON ADVANCEMENT OF SANITARY ENGINEERING 


On October 5, 1952 the Board of Control authorized participation in the Joint 
Committee on Advancement of Sanitary Engineering with the American Society of Civil 
Engineers, American Water Works Association, American Public Health Association, and 
American Society for Engineering Education. The objectives of the committee are to 
study professional recognition of sanitary engineers, educational and training require- 
ments, functional use in public health and military service, opportunities for employment, 
and similar matters. 


FSIWA Representatives 
R. E. Lawrence D. F. Metzler Rk. S. Rankin 


Joint COMMITTEE ON CHLORINE SUPPLY 


On October 11, 1951, the Board of Control authorized participation in the Joint 
Committee on Chlorine Supply with the American Water Works Association and the 
Conference of State Sanitary Engineers. The objective of the committee is to study 
problems of chlorine supply and distribution in the water and sewage fields, and to 
develop recommendations for their solution. 


FSIWA Representatives 


L. H. Enslow L. F. Oeming 
L. L. Hedgepeth (Alternate) 


Warer, SewaGE AND InpustrIAL Wastes JoiNT COMMITTEE ON CRITICAL MATERIALS 


This joint committee was formed on December 6, 1950, with representation by the 
American Water Works Association, the American Public Health Association, the Water 
and Sewage Works Manufacturers’ Association, and the Federation. The committee is 
engaged in the analysis of problems of materials procurement and allocation to the con- 
struction and operation of water supply and waste disposal facilities in case of national 
emergency. It is now cooperating closely with the Water and Sewerage Industry and 
Utilities Division of the U. S. Department of Commerce. 


FSIWA Representatives 
R. E. Fuhrman W. H. Wisely 
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Ponicy Apvisory CoMMITTEE, APHA ENGINEERING SECTION 


This joint committee was created in 1947 to advise the Council of the Engineering 
Section, American Public Health Association, on policies and activities of the Section 
relating to the field of environmental sanitation. Representation on the committee is held 
by national, regional, and state public health and sanitary engineering organizations. 


FSIWA Representative 
B. A. Poole 


Special Convention Committees 


CONVENTION MANAGEMENT COMMITTEE 


The function of this committee is to supervise details of the management of the 
Annual Meetings of the Federation. 
T. T. Quigley, Chairman 


L. H. Enslow H. E. Schlenz J. G. Stewart 
T. C. Schaetzle W. H. Wisely 


Meetinc Piace ComMMITTEE 


This committee reviews invitations received for the Annual Meetings of the Fed- 
eration and makes recommendations to the Board of Control in regard to the time and 
place of such meetings. 


L. J. Fontenelli, Chairman 


Carl N. Brown D. B. Lee 
E. Sherman Chase R. S. Rankin 
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Membership Lists 


SUMMARY OF MEMBERSHIP 
(As of December 31, 1953) 
Federation Members 

Honorary Members. 
Associate Members.... . 
Member Associations.... . 

Active Members. . 

Corporate Members. . 


Net Membership of Member Associations * 


Member Association Active | Honorary 


Corporate 


Alabama 
Arizona. 
Arkansas. 
California 
Canadian Inst. 
Central States 
Dakota 

Federal. . 
Florida 

( ieorgia 
(Germany 

lowa 
ISE (England) 
ISP (England) . 
Kansas 
Kentucky-Tennessee 
Louisiana : 
Maryland-Delaware 
Michigan 
Missouri. 
Montana. 
Nebraska 

New England 
New Jersey 

New York. 
North Carolina 
Ohio 

Oklahoma. . 
Pacific Northwest 
Pennsylvania 
Puerto Rico 
Rocky Mountain 
South Carolina 
Sweden. 

Swiss 

Texas. 

Virginia 

West Virginia 


Totals 


* Not including Dual Members 


: 
: 
12 
ed 
Si 
-. ++ 5,708 
130 
33 | | 33 
61 
548 1 | 549 
109 
| 593 | 3 23 619 
| 30 | 
| 92 
26 | ) 
93 | 4 97 
6 - | 6 
12 | 433 
29 
j 
oul 32 343 
360 2 24 206 
71 
| | | 31 
| | 76 
15 | 15 
| | | 12 101 
5,708 | 12 130 5,850 
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MEMBER ASSOCIATIONS 
Alabama Water and Sewage Association—Sewage Works Section ( Affiliated 1948). 


Territory: State of Alabama. 

President: C. W. Veazey; Vice-President: C. Lamon; Director: J. C. Clarke; Treas- 
urer: L. Hubbs; Secretary: Alex O. Taylor, Box 69, Alabama Polytechnic Inst., 
Auburn, Ala. 


Arizona Sewage and Water Works Association—Sewage Works Section (Affiliated 
1928). 


Territory: State of Arizona. 
President: W. C. Harford; First Vice-President: P. J. Martin, Jr.; Second Vice- 
President: G. T. Rederdre; Director: L. O. Gardner; Secretary-Treasurer: M. V. 
Ellis, 46 Eneanto Blvd., Phoenix, Ariz. 


Arkansas Water and Sewage Conference—Sewage Works Section (Affiliated 1946). 


Territory: State of Arkansas. 
Chairman: J. H. Wilson; Vice-Chairman: A. O. Chastain; Director: G. T. Kellogg; 
Secretary-Treasurer: Harrison Hale, c/o Southern State College, Magnolia, Ark. 


California Sewage and Industrial Wastes Association (Affiliated 1928). 


Territory : State of California. 
President: L. H. Cook; First Vice-President: A. A. Appel; Second Vice-President: 
H. B. Foster, Jr.; Director: F. G. Nelson; Secretary-Treasurer: Sam A. Weed, Room 
315, City Hall, Oakland 18, Calif. 


Canadian Institute on Sewage and Sanitation (Affiliated 1933). 


Territory: Dominion of Canada. 

President: A. FE. Chalmers; Vice-President: N. S. Bubbis; Director: N. MaeNicol; 
Secretary-Treasurer: A. KE. Berry, Ontario Dept. of Health, Parliament Buildings, 
Toronto 8, Ont., Can. 


Central States Sewage and Industrial Wastes Association (Affiliated 1928). 


Territory : States of Illinois, Indiana, Wisconsin, and Minnesota. 
President: E. Hurwitz; First Vice-President: O. J. Muegge; Second Vice-President: 
. A. J. Duvall; Third Vice-President: W. E. Ross; Director: W. D. Hatfield; Secre- 
tary-Treasurer: A, Paul Troemper, 2029 Bates Ave., Springfield, Tl. 


Dakota Water and Sewage Works Conference—-Sewage Works Sections (Affiliated 
1936). 


North Dakota Section 


Territory: State of North Dakota. 
President: C. M. Hagen; Vice-President: P. Hays; Director: R. J. Stapf; Secretary- 
Treasurer: Jerome H. Svore, e/o State Dept. of Health, Bismarck, N. Dak. 


South Dakota Section 


Territory: State of South Dakota. 
President: D. Wessel; Vice-President: S. Bies; Director: R. J. Stapf; Secretary- 
Treasurer: Charles E. Carl, e/o Div. of Sanitary Engineering, State Board of Health, 
Pierre, S. Dak. 
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Federal Sewage Research Association (Affiliated 1930). 


Territory : Federal employees wherever stationed. 

President: G. J. Hopkins; Vice-President: B. B. Berger; Director: L. B. Dworsky; 
Secretary-Treasurer: Llovd W. Gebhard, Room 4220, South H E W Bldg., Wash- 
ington, D. C. 


Florida Sewage and Industrial Wastes Association ( Affiliated 1941). 


Territory: State of Florida. 
President: W. C. Tims; Vice-President: P. Flanagan; Director: J. E. Kiker, Jr.; 
Secretary-Treasurer: Donald P. Sehiesswohl, P. O. Box 210, Jacksonville, Fla. 


Georgia Water and Sewage Association—Sewage Works Section (Affiliated 1936). 


Territory: State of Georgia. 

President: S. Russell; First Vice-President: F. Lamb; Second Vice-President: W. 
W. Kiser; Director: C. E. Drummond; Secretary-Treasurer: A. T. Storey, 1210 
Hemphill Ave., N.W., Atlanta, Ga. 


German Sewage Technologists Association ( Affiliated 1950). 
( Abwassertechnische Vereinigung) 


Territory: Western Germany. 
President: F. Schreier; Vice-President: M. Priiss; Director: F. Sierp; Secretary- 
Treasurer: O,. Pallasch, Theaterstrasse 24, Bonn, Germany. 


Institute of Sewage Purification—England (Affiliated 1932). 


Territory: British Empire. 
President: H. Wilson; Vice-President: A. Key; Director: W. F. Freeborn; Secre- 
tary: W. F. Freeborn, 34 Cardinal’s Walk, Hampton-on-Thames, Middlesex, England. 


Institution of Sanitary Engineers—England (Affiliated 1932). 


Territory: British Empire. 

President: E. H. Vick; Vice-Presidents: J. T. Calvert, A. Johnson, and A. Seiver; 
Director: W. F. Brown; Treasurer: A. Seiver; Secretary: Ernest V. Balsom, 118 
Victoria St., Westminster, S. W. 1, London, England. 


Iowa Sewage Works Association ( Affiliated 1928). 


Territory: State of Iowa. 
President: H. F. Seidel; Vice-President: L. Holteamp; Director: H. S. Smith; 
Secretary-Treasurer: LL. ¥. Skorezeski, 207 South 15th Ave., Marshalltown, Towa. 


Kansas Sewage and Industrial Wastes Association ( Affiliated 1935). 


Territory: State of Kansas. 

Chairman: W. Parr; Vice-Chairman: L. Cunningham; Director: G. E. Mau; See- 
retary-Treasurer: Dwight F. Metzler, ¢/o State Board of Health, Marvin Hall, Room 
2, Univ. of Kansas, Lawrence, Kans. 


Kentucky-Tennessee Industrial Wastes and Sewage Works Association (Affiliated 
1946). 


Territory: States of Kentucky and Tennessee. 


Chairman: K. B. Stallings; Vice-Chairman: R. P. Johnson; Director: F. W. Kit- 
trell; Secretary-Treasurer: R, Paul Farrell, 420 Sixth Ave., N., Nashville 3, Tenn. 
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Louisiana Conference on Water Supply and Sewerage—Sewage Works Section (Af- 
filiated 1949). 


Territory: State of Louisiana. 
Chairman: L. C. Eldridge; Vice-Chuirman: J. L. Love; Director: J. J. Holtgreve; 
Secretary-Treasurer: George H. West, P. O. Box 15, Lake Charles, La. 


Maryland-Delaware Water and Sewerage Association—Sewage Works Section (Af- 
filiated 1928). 

Territory: States of Maryland and Delaware. 

President: R. H. Ritter; First Vice-President: E. F. Donaldson; Second Vice-Presi- 

dent: R. L. Nichols; Director: W. M. Bingley; Secretary-Treasurer: W. M. Bingley, 

2411 N. Charles St., Baltimore 18, Md. 


Michigan Sewage and Industrial Wastes Association (Affiliated 1930). 
Territory: State of Michigan. 

President: K. Fishbeck; First Vice-President: J. C. Marshall; Second Vice-Presi- 
dent: F. B. Frost; Director: C. L. Palmer; Secretary-Treasurer: D. M. Pierce, Michi- 
gan Dept. of Health, Room 334, Administration Bldg., Lansing 4, Mich. 


Missouri Water and Sewerage Conference—Sewage Works Section (Affiliated 1929). 
Territory: State of Missouri. 

Chairman: J. B. Ramsey; Vice-Chairman: S. C. Smith; Director: W. G. Riddle; 

Secretary-Treasurer: Warren A. Kramer, ¢/o State Office Bldg., Sixth Floor, Jeffer- 

son City, Mo. 


Montana Sewage and Industrial Wastes Association (Affiliated 1944). 


Territory: State of Montana. 
Chairman: C. H. King; Vice-Chairman: H. Owen; Director: H. Owen; Secretary- 
Treasurer: Harvey W. Taylor, Morrison & Maierle, Inc., Helena, Mont. 


Nebraska Sewage and Industrial Wastes Association (Affiliated 1952). 
Territory: State of Nebraska. 

President: C. A. Welton; Vice-President: E. E. Borden; Director: T. A. Filipi; 
Secretary-Treasurer: Paul W. Mousel, 602 West B St., MeCook, Nebr. 


New England Sewage and Industrial Wastes Association (Affiliated 1929). 


. Territory: States of Maine, New Hampshire, Vermont, Massachusetts, Connecticut, 
and Rhode Island. 

President: C. G. Hammann; First Vice-President: W. E. Merrill; Second Vice-Presi- 

dent: J. H. L. Giles; Director: W. H. Brown, Jr., Secretary-Treasurer: Stephen M. 

Hurley, Jr., e/o State Dept. of Health, 331 State Office Bldg., Providence, R. 1. 


New Jersey Sewage and Industrial Wastes Association ( Affiliated 1942). 
Territory : State of New Jersey. 

President: S. Seid; First Vice-President: J. W. Hood; Second Vice-President: J. W. 

Collom; Director: H. Van Der Vliet; Secretary-Treasurer: Michael S. Kachorsky, 

P. O. Box 766, Manville, N. J. 


New York Sewage and Industrial Wastes Association (Affiliated 1930). 


Territory: State of New York. 
President: H. A. Faber; Vice-President: W. L. Edwards; Director: W. H. Larkin; 
Treasurer: J. C. Brigham; Secretary: R. C. Sweeney, e/o State Dept. of Health, 
21 N. Broadway. White Plains, N. Y. 
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North Carolina Sewage and Industrial Waste Association (Affiliated 1929). 


Territory: State of North Carolina. 
Chairman: J. M. Jarrett; Vice-Chairman: S. E. Harris; Director: P. D. Davis; 
Secretary-Treasurer: E. C. Hubbard, State Board of Health, Raleigh, N. C. 


Ohio Sewage and Industrial Wastes Treatment Conference ( Affiliated 1932). 


Territory: State of Ohio. 

Chairman: W. D. Sheets; First Vice-Chairman: G. A. Pettit; Second Vice-Chair- 
man: F. Ruck; Director: T. C. Sehaetzle; Secretary-Treasurer: Ward FE. Conrad, 
301 Ohio Depts. Bldg., Columbus 15, Ohio. 


Oklahoma Water, Sewage and Industrial Waste Conference—Sewage Works Section 
(Affiliated 1929). 


Territory: State of Oklahoma. 

President: R. Cottrell; Vice-President: M. A. Buercklin, Jr.; Director: C. 
Moutrey; Seeretary-Treasnrer: H, J. Darcey, State Dept. of Health, Oklahoma City 
5, Okla. 


Pacific Northwest Sewage and Industrial Wastes Association ( Affiliated 1933). 


Territory: States of Washington, Oregon, and Idaho. 
President: J. H. Melton, Jr.; Vice-President: F. Merrytield; Director: E. C. Jensen; 
Secretary-Treasurer: Walter W. Saxton, 408 Old Capitol Bldg., Olympia, Wash. 


Pennsylvania Sewage and Industrial Wastes Association (Affiliated 1928). 


Territory : State of Pennsylvania. 

President: T. R. Haseltine; First Vice-President: G. J. Wiest; Second Vice-Presi- 
dent: la. Li. Gwin; Director: H. T. Reuning; Secretary-Treasurer: B. S. Bush, e/o 
Pennsylvania Dept. of Health, Kirby Health Center, Wilkes-Barre, Pa. 


Puerto Rico Water and Sewage Works Association (Affiliated 1947). 
Territory: Puerto Rico. 
President: FE. F. Saavedro; Vice-President: R. Bras; Director: L. R. Robles; Seere- 
tary-Treasurer: Robert J. Auld, e/o Puerto Rieo Aqueduct and Sewer Authority, 
Box 2832, San Juan 12, Puerto Rico. 


Rocky Mountain Sewage Works Association (Affiliated 1947). 


Territory: States of Wyoming, Colorado, and New Mexico. 
President: J. M. Frederick; Vice-President: W. F. Turner; Director: C. G. Caldwell; 
Secretary-Treasurer: C. KE. Harness, 272 City and County Bldg., Denver, Colo. 


South Carolina Water and Sewage Works Association—Sewage Works Section (Af- 
filiated 1949). 


Territory: State of South Carolina. 
Chairman: G. H. White; Vice-Chairman: J. D. Spence; Director: T. E. Robertson, 
Jr.; Secretary-Treasurer: W. T. Linton, Wade Hampton Bldg., Columbia, S. C. 


Swedish Association for Water Hygiene (Affiliated 1952). 
(Foreningen For Vattenhygien) 


Territory: Sweden. 


President: S. Vallin; Vice-President: N. O. Heinertz; Director: N. Westberg; Secre- 
tary-Treasurer: Erik Jonsson, Box 5038, Stockholm 5, Sweden. 
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Swiss Association of Water and Sewage Professionals ( Affiliated 1947). 
(Verband Schweizerischer Abwassertachleute ) 


Territory : Switzerland. 
President: F. Baldinger, Vice-President: A. Hoerler; Director: EK. Holinger; Treas- 
urer: EK. Holinger; Secretary: Pierre Wildi, Hegenmatt 28, Zurich, Switzerland. 


Texas Water and Sewage Works Association—Sewage and Industrial Wastes Section 
( Affiliated 1928). 


Territory: State of Texas. 
Chairman: A. C. Bryan; Vice-Chairman: IK. Mills; Director: E. W. Steel; Secre- 
tary: V. M. Ehlers, 501 W. 33rd St., Austin, Tex.; Assistant Seeretary and Treasurer : 
Mrs. H. Goodwin. 


Virginia Industrial Wastes and Sewage Works Association ( Affiliated 1947). 


Territory : State of Virginia. 
President: S. R. ory Vice-President: F. HW. Miller; Director: B. L. Strother; 
Seeretary-Treasurer: J. 1. Hamrick, Jr., as W. Franklin St., Riehmond 20, Va. 


West Virginia Sewage and Industrial Wastes Association ( Affiliated 1947). 


Territory: State of West Virginia. 
President: W. D. Kelley; First Vice-President: G. F. Jenkins; Second Vice-Presi- 
dent: T. K. Bruce; Director: R. F. Rocheleaux; Secretary-Treasurer: Glen O. Fort- 
ney, State Dept. of Health, Charleston 5, W. Va. 


HONORARY MEMBERS 


Julius W. (1942), 246 Hyde, Charles Gilman (1943), Cons. Orchard, William J. (1946), Gen 
I 


Bugbee, 


Lowell Ave., Providence 9, R. I. Engr., 2495 Shattuck Ave., Berke- Mer., Wallace & Tiernan Co., Inc., 
DeBerard, Wilford Willis (1950), Newark 1, N. J 
Dep. Commr. of Water and Ch. Imhoff, Karl (1953), Cons. Engr.,  p (194 
Water Engr., Bur. of Eng, Dept. Robert Schmidt Str. 8, Essen, Gers Kangdon 1042). Sanitary 
of Pub. Works, 402 Cay Hall,| many. 910 S. Michigan Ave., Chicago 5. 
Chicago 2, Il Floyd W. (1944), 
Emerson, Charles A. (1941), Cons. Div. of Lab., Sanitary Dist. o = 
Engr., Havens & Emerson, Wool- Chicago, 910 S. Michigan Ave., Huzaren- 
worth Bldg., New York 7, N. Y. Chicago 5, Ill. — Joppe (Geld), The Nether 
Gilcreas, F. Wellington (1948), Asst. | Moses, Howard E. (1943), Cons. : 
Dir., Div. of Lab. & Research, | Engr., State Dept. of Health, Streeter, Harold W. (1953), Box 
State Dept. of ~——. New Scot- 1522 N. Second St., Harrisburg, 192, R.R.1, Old Indian Hill Rd, 
r land Ave., Albany 1, N. Y. Pa Cincinnati 27, Ohio 


ASSOCIATE MEMBERS 


Berry | 


rooklyn 


American Concrete Pipe Assn., 228 | Bristol Co., Waterbury, Conn., Rep 
& North 13t F 


N. LaSalle St., Suite 1033, Chi- W. Borchers, Asst. Sales Mer 


N. Y., Rep. J. J. Dougherty. cago 1, Til., Rep. Howard F. Peck- | Builders-Providence, Inc., Div. of 

Aluminum Co. of America, New | worth, Managing Dir. | B-I-F Industries, P. O. Box 1342, 
Pa., Rep. R. C.| anorican Well Works, 100 Nn. | Re. W. 

American Car and Foundry Co., "ice-Pres 
E. Ferry Ave., Detroit 11, Mich.. ee ss hint Carter, Ralph B., Co., 192 Atlantic 
Rep. William A. Gormley, Sales Armco Drainage & Metal Products, St., Hackensack, N. J., Rep. J. J. 
Megr., Valve Div Inc. (Armco Steel Corp.), Middle- | Horgan. 

American Cast Iron Pipe Co., Birm- town, Ohio, Rep. W. H. Spindler, | Chain Belt Co., Milwaukee, Wis., 
ingham, Ala., Rep. E. L. Gilder. Pub. Mer. Rep. W. B. Marshall. 

ee City Magazine, 470 Fourth | Automatic Control Co., 1005 Uni- | Chapman Valve Mig. Co., 203 
Ave., New York, N. Y., Rep. | versity Ave., St. Paul 4, Minn, Hampshire St., Indian Orchard, 
Edgar J. Buttenheim, Pres. Rep. J. S. Williams. Mass., Rep. Donald M. Belcher. 
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Chicago Pump Co., 
Parkway, Chicago 14, 
Milton Spiegel, Vice- Pres 

Clay Products Assn., 100 N 
Salle St., Chicago, Ill., Rep. J. D 
Coo! 

‘limax Engine & Pump Mfg. Co., 
208 N. LaSalle St., 
Rep. E. D. West, Mgr 
loroben Corp., 225 
Jersey City 2, N. J., 
seydel, Pres 
‘ombustion Engineering, 
mond Pulverizer Div., 1315 N. 
Branch St., Chicago 22, Ill., Rep 
C. W. Gordon, Mer 
rane Co., 836 S$ 
Chicago 5, Il., 


Ill., Rep. 


Mercer St., 


Michigan 
Rep. J. R 


Ave., 
Cella 


DeLaval Steam Turbine Co., Tren- 
ton 2, N. J., Rep. J. P. Stewart, 
Exec. Vice-Pres 

Dickey Clay Mfg. Co., W. S 
Commerce Trust Bldg., 
City, Mo., Rep. A. G 
Vice-Pres. & Sales Mgr 

Dorr Co., Barry Pl., Stamford, 


Frerking, 


Elico Corp., 3319 S. Wallace St 
Chicago 16, Ill, Rep. Paul O. 
Richter, Mgr., Central Div 

Engineering News-Record, 330 W 
42nd St., New York 36, N. Y 

Fngineering Sales Corp., 2300 Wash- 
ington St., Newton Lower Falls 62, 
Mass., Rep Fred S. Gibbs 

Everson Mfg. Co., 214 W. Huron St., 
Chicago 10, Ill., Rep. R. B. Ever 
son, Pres 


80 Broad 
Re p. 
Pump 


Fairbanks, wse & Co., 
St., New York 4 
Charles J. Prest 
Sales 


Fischer 


ler, Mar., 


& Porter Co., Hatboro, Pa., 
Rep. Jack Burke 
Flexible Sales Corp., 

e.. Los Angeles 34, 
Peter L. Ciaccio, Mar 
Foxboro Co., Foxboro, Mass., 
Russell H. Babcock, Asst 
Util. Ind. Div 


3786 Durango 
Calif., Rep 


Rep 
Mer 


Vander- 


, Rep 


Oil Separator Co., 52 
New York, N. Y 


Allied Chem- 


Gale 
bilt Ave., 
William A. Gehle 
General Chemical 
ical & Dye Corp Edgewater, 
N. J., Rep. R. W. Ockershausen, 
Div. of Tech. Service 

General Electric Co., 1 
Schenectady, N. Y., 
Roberts. 

General Laboratory 
Market St., Pater 
I. T. Klein 

Glamorgan Pipe & 
Lynchburg, Va 
Capron. 

Gruendler Crusher & Pulverizer Co., 
29015 N. Market St., St. Louis 6, 
Mo., Rep. William P. Gruendler. 


River Rd., 
Rep. F. M 


Supply Co., 
son3,N 


320 
Rep 


Foundry Co., 
ep John dD 


Hardinge Co., York, Pa 
C. Fleming 
Hersey Mfg. Co., 
Second Sts., S 
Rep. William C 


> 


Boston 27, 
Sherwood. 


Mass., 


622 Diversey | 


La- 


Chicago 4, Ill., | 


Rep. Herman | 


Inc., Ray- | 


Conn. | 


SEWAGE 


| Josam Mfg 
, 607 | 
Kansas | 


. Rep. M. |} 


Corner of E. and | Omega Machine Co., 


AND INDUSTRIAL 


Homelite Corp., Port Chester, 
Rep. Nelson Thompson 


Industrial Materials Co., 
; Trenton Ave., 
34, Pa., 
Pres. 

Inertol Co., Inc., 480 pine 
sen Ave., Newark 5, N J., Rep 
G. W. Rupp 

Infilco Inc., 2750 12th Ave., 
Tucson, Ariz., Rep. H. W. Gillard’ 

Towa Valve Co., 201 N. Talman 
Ave., Chicago, Ill, Rep. J. W 
Dousette, Gen. Sales Mgr 


Somerset 


Rep. John M. Riordan, 


Jeffrey Mig. Co., Columbus, 
Rep. S. L. Tolman 

Johns-Manville Corp., 22 E 
St., New York 16, N. Y., 
R. F. Orth 


Rep 


Co., Michigan 

Ind., Rep. Leo N. Newman 

Komline-Sanderson Eng. Corp., P 
O. Box 257, Peapack, N , Rep. 
T. R. Komline, Pres 

Koppers Co., Inc., Tar 
Div., Pittsburgh 19, Pa 
P. Stearns, Magr., 
motion 


Rep 
Adv. & 


Lakeside 
Adams St., Chicago 6, TIL, 
R. O. Friend 

Lignum-Vitae Products Corp., 
Boyd Ave., Jersey City, } 
Rep. Samuel E. Gold, Sales Mer. 

Limestone Products Corp. of 
ica, Newton, N. J., Rep. 
N. Stark, Service Rep 

Link-Belt Co., Colmar Plant, Col- 
mar, Pa., Rep. B. K. Hartman 

Lock Joint Pipe Co., E 
N Rep. F. F. Longley, 


Rep 


Amer- 
Howard 


Orange, 
] Vice- 
Pres 

Foundry Co., Lynchburg, 


Lynchburg 
: W. Roy Odor 


Rep 


Mathieson Chemical Corp., Mathie- 
son_Bldg., 10 Light St., Baltimore 
3, Md., Rep. Keith Macleod 


Mine Safety Appliances Co., Brad 
dock, Thomas & Meade Sts., Pitts- 
burgh, Pa., Rep. N. R. Chilling- 
worth 

Minneapolis-Honeywell Regulator Co., 
Wayne & Windrim Aves., Philadel 
phia 44, Pa., Rep. W. H. Sisson, 
Industry Mer 

Morse Boulger Destructor Co 
age & Waste Div., 205 E 
St.. New York 17, N. Y. 

Mueller Co., 512 W. Cerro Gordo 
St., Decatur, Ill., Rep. H. L. 
Baker 


Sew- 
42nd 


National Water Main Cleaning Co., 
30 Church St., New York, N. Y., 
Rep. J. A. Frank, Pres 

Nichols E ng. & Research C orp., 
Wall Tower, New York, N 
Rep. R. W. Rowen 


60 
y 


9 Codding St., 
Providence, Rep. L J 


Harper 


WASTES 


Philadelphia | 


Ohio, | 


40th | 


City, 


Produc ts | 


Pro- 


Eng Corp 


96-100 
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Pacitic Flush Tank Co., 
Ravenswood Ave., Chicago, 
Rep. L. E. Rein. 

Pettinos, Inc., George F., 1206 

Rep. Louis Dill, 

Pittsburgh-Des ane Co., Neville 
Island Branch, Pittsburgh, Pa., 
Rep. L. E. O’L 


"Leary 
Pittsburgh 
NY 


4241 
Ill., 


Pipe Cleaner Co. of 

Inc., 990 Broad St., 
Newark, N. J., Rep. Kyle I. 
Robinson, Pres. 

Preload Co., Inc., 211 E. 37th St., 
New York 16, N. Y., Rep. E. H. 
Thwaits, Vice-Pres 

Price Brothers Co., 1932 E. Monu- 
ment Ave., P. O. Box 825, Dayton 
1, Ohio, Rep. Harry S. Price, Jr. 

Proportioneers, P.O. Box 1442, 
Providence, R. 

Works Mes azine, 

New York, N. 
Harde snbergh 


310 E. 45th 
. Rep. W. A. 


Rockwell Mig. Co., Pittsburgh 
Equitable Meter Div., 400 N. Lex- 
ington Ave., Pittsburgh, Pa., Rep 

O'Grady. 

Royer Foundry & Machine Co 
Pringle St., Kingston, Pa., 
S.B Davies, Pres. 


158 
Rep 


Simplex Valve & Meter 
& Upland Sts., Philadelphia, Pa., 
Rep. Everett M. Jones, Sales Mer. 

Smith Mfg. Co., A. P., 545 N. 
Arlington Ave., E. Orange, N. J., 
Rep. W. P. Baerenrodt. 

Stewart, Inc., W. H., P. O. Box 767, 
Syracuse, \ Rep. W. H. 
Stewart, Pres. 

Stuart Corp., 516 N 
Baltimore 1, Md., 
Stuart. 


Co., 68th 


Charles St., 
Rep. Fred E 


2820 
Calif., 


Vapor Recovery Systems Co., 
N. Alameda St., Compton, 
Rep. F. V. Long, Pres 


Inc., 33 
Rep. J. D 


Walker Process Equipment, 
Hoyt Pl., Aurora, TIl., 
Walker, Pres 

Wallace & Tiernan Co., 
Main St., Belleville, 
T. T. Quigley. 

Warren Foundry & Pipe Corp., 55 
Liberty St., New York 5, N. Y., 
Rep. John F. Benjamin, Vice-Pres 
in Charge of Sales 

Wastes Engineering, 24 W 
St., New York, N. Y., Rep 
M. Mann 

Water & Sewage Works, 
Wabash Ave., Chicago 1, 
E. S. Gillette 

Westinghouse Electric Corp., P. O. 
Box 146, Pittsburgh 30, Pa., Rep 
William L. James 

Wood Co., R. D., 
Bldg., Independence 
delphia 5S, Pa. Rep 
W. Wood. 

Worthington Corp., Harrison, N. J., 
Rep. T. Cruthers, Vice-Pres. 


Inc., 25 
N. J., Rep 


40th 
Karl 


185 N 
Til. Rep. 


Public Ledger 
Phila- 
Theodore 


Yeomans Brothers Co. 
Ruby St., Melrose Park, M., 
Charles Yeomans, Pres 


|_| 
= 
: 
| 
| 
‘ 
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CONSOLIDATED MEMBERSHIP DIRECTORY * 
Aarons, Aaron, Civ. Engr., Cit af Ekenstam, Alf, Lecturer, Kemiska | Alexander, T. C., see Hardesty W. a 
Los Angeles 12, Calif. | Kontrollanstalten, Boras, Sweden C., Co. Inc. 
(Calif.) | (Sweden) \l-Hakim, M. B., San. Engr., 
Sewage, bert St., ire tumwa, (Cen. St.) 
Lansing, Mich. (Mich.) | (Clowa) | Alikonis, J. J., Chem., 
Abel, C. F., San. Engr., Allegheny Aiken, James F., Jr., San. Engr., & Normal San. Dist., West Oak- a 
ae Co. San. Auth., 4501 Center Ave., | | Wichita-Sedquick Co. Dept. of | land Rd., Bloomington, Ill. (Cen. a 
: Pittsburgh 13, Pa. (Pa.) Pub. Health, 407 City Bldg., St.) ie. 
‘ Abernethy, J. F., Supt. of Utils, | Wichita, Kansas (Kans.) | Alk, Lewis C., Civ. Engr., J. B om 
a Gastonia, N. C. (N.C.) | Aikin, Reginald, Oper., Disp. Pit., | Clow & Son, 6124 N. Washtenaw, at 
. Abington Twp. Pup. Wks. Dept., | Caro State Hospital, Box A, Caro, | Chicago 45, Ill. (Cen. St.) a 
Att: Oliver L. King, Twp. Engr., | | Mich. (Mich.) | Allen, Chester H., Hilton-Davies a 
s 1176 Old York Rd., Abington, | Aikins, G. A., Traveling Supvr., | Chem. Co. en 
Pa. (Corp. Pa.) Sewage Disp., Armour & Co., | Allan, L. B., Commr. of Whs., 
ace iernan Co., Inc., 1229 ven. ot. | St., Toronto, Ont., Can. (Can.) Bee 
2 W. Washington Blvd., Chicago 7, | Ake, Sam, San. Chem., R. F. Mac- | Allegheny Co. San. Auth., Att: J. F. va 
Ill. (Cen. St.) | Broadway, Laboon, Rm. 701 708, 200 Ross 
stituto Nacion e as Sani- kers, E. F., see American Cyanamic 
tarias, Edificio Araure-Oficina No. Co. | Allen, F. W., Supt., Hacken Sewage  - 
202, Calle Real Sabana Grande, | Akerlindh, Gunnar, Cons. Engr., | Wks., Great Lever, Bolton, Lanc., iq 
: Caracus, Ven., S. A. (P. R.) Rindavagen 23, Djursholm 2, Eng. (ISP) tay 
L., & | Sweden (Sweden) Allen, George W., Commr. of Pub. 
Side, ipa | Albert City, City of, Att: Oscar G. Wks., City Hall, Oswego, N. Y. 
Sidney, N. Y. Hagstrom, Albert City, Iowa (N.Y.) 
Allen & Hoshall, Att: Robert H. 
held Cen. Albers, J. C., City Engr. & St. Hoshall, 65 McCall Pl., Memphis, 
St) Ave., Brookfield, Ii. (Cen Supt., 120 N. Howard St., Glen- | Tenn. (Corp. Ky.-Tenn.) gee 
i > D., Wat. Pit. S dale, Calif. (Calif) Allen, James H., Engr., Interstate 
“o> = Alden, John W., Design Engr., | Comm. on the Del. River Basin, 
Cons. Damon & Foster, 2708 Creston | 381 Broad St., Station Bldg., 
: (Cen Wilmington, Del. (Md.-Del.) | Philadelphia, Pa. (Pa.) 
Ae dams, rank, QOper., Sewage rt Albert, L. R., Che Allied Ch Allen, Lorin B.. Ce E All i 
| vert, L. R., Chem., ie em. | Allen, in B., Cons. Engr., en 
Elwood, Ind. | Dye Corp., Solvay Proc. Div., | & Hoshall, (65 McCall Ave., 
206 Oakwood 'Ave., Hopewell, Va. | Memphis, Tenn. (Ky.-Tenn.) 
‘Tit. Pit 2802 (Va.) Allison, S. L., Supt., Sewage Trt 
tad. (Cen St.) Albert, Melvin G., Asst. Supt. of | Pit., 901 Ocean Dr., Corpus 
Wat., Box 990, Kilgore, Tex. | Christi, Tex. (Tex.) 
(Tex.) | Allsopp, John, Oper., Trt. Wks., 
LOEKS., Eng. Albertson, J. G.. Cons. Engr., 706 W. Adams, Herrin, Ill. (Cen 
_ d.,  Tenatly, N. | Villiam St., New York 7, | Alm, Carl, Supt., Sewage Trt 
(N.J.) N.Y.; Dual—New Eng.) Pit., Byggnadskontoret, Molndal, 
Adams, J. W., Supt., Wat. & Sew- | Albertsson, Erik, Civ. Engr., Syster | Sweden (Sweden) ie 
‘ Mam St., Carlinville, | 7, Goteborg, Sweden | Alper, E., see Nepera Chem. Co., 
eR. | (Sweden Inc. 
Adams, James F., see Solvay sales | Nibright, Philip N., Design Engr., Alport. Frederi Cons. Civ. E ie 
Div., Allied Chem. & Dye Corp. | Frank T. Drought, 637 E. Park Orillia, Can. (Cand 
Adams, Milton P.,  Sec., Mich Ave., San Antonio 2, Tex. (Tex.) | Alstrom, Erik, Civ. Engr., Lim- 
: Stream Contr. a P. O. Box | Alcorn, Robert E., Town Engr., 36 | hamnsvagen 6 C, Malmo, Sweden an 
i, St., Agawam, Mass. (New | (Sweden) 
\dams, Robert R., Head, Chem. ng \lswager, Russell A., Supt., Wat, & a 
Co., Green- Alderman, Frank E., Cons Engr., | Wie. (Gen. 
dams, Roy A., Asst. Engr., State | | Alter, Amos J., San. Engr. & Dir., 
Fursman, (Calif.) | Alaska Dept. of Health, Div. of 
% ort Worth, Tex. ( ex.) , Aldred, H., Bank End Sewage Wks., Sanitation & Engrg., 319 Distin, eo 
‘ \dams, Steve, Supt., Wat. & Sewage | Crossens, Southport, Eng. (ISP) | Juneau, Alaska (Pac. N.W.) ia 
: Dept., Tallapossa, Ga. (Ga.) | Aldrich, Lloyd, City Engr., Rm. 600. | \luminum Co. of America, Research Bet. 
Adams, Thomas C., Cons. Engr., 242 City Hall, Los Angeles 12, Calif Dept., P. O. Box 730, Daven- ues 
3. 12th St., Salt Lake City | (Calif.) | port, Iowa (Towa) 
2, Utah (Rky. Mtn Alexander, Aleck, Pub. Health Engr.. | Amberg, Herman R., Res. Engr., 
Basa Addington, S. K., City Engr., P. O. State Dept. of Pub Health, 2715 National Council for Stream Im- oy 
Gerri Box 669, Kingsport, Tenn. (Ky.- Jefferson St.. Boise, Idaho (Pac provement, 436 Kings Rd., Cor- yet 
Tenn.) VW.) Vallis, Oreg. (Pac. N.W.) 
Adinoff, J., Parke-Davis & Co., | Alexander, Allen Y., Chief Oper. | Ameen, J. S., Dist. San. Engr., 
epee 18508 Tlene, Detroit 21, Mich & Engr., State Hospital, Butner, | State Bd. of Health, City Hall ai 
Pe ( Mich.) N. C., 313 Greenwood Dr., Dur- Annex, N. Green St., Greensboro, oy 
Adkins, W. W., Supt., Wat. Dept... ham, N.C. (N.C) N.C. (N.C) 
= Burlington, N.C. (N.C.) Alexander, J. S.. Supt., Walton Rd. | American Cyanamid Co. Att: E. P. a 
ae Adrian, Alan P., see Neenah Paper | San. Dist., 8603 Forest Ave., Akers, Gen. Supt., Demescus, Ve we 
Adriance, George N., Oper., Sewage | Alexander, John L., Sales Engr., we 
Pie City Hall. Moses “Lake, | "Box, 132. Sta C, Grand an 
ac. apids, Mich. (Mich.) American Pipe & Construction Co., 
: ot Aeryns, Albert N.. San. Engr., City | Alexander, S. C., Branch Mer., Fox- Att: Elliott E. Brainard, Vice- , 
ee Dept. of Health, 716 Greenwood | boro Co., 513 S. Tryon St., Pres., P. O. Box 607, Hayward, ee 
Ave., Brooklyn, N. Y. (N.Y.) Charlotte, N. C. (N.C.) Calif. (Corp. Ariz.) ne 
* Member Association affiliation shown in parentheses Sek 
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American Viscose Corp., Att: G. M 
Neas, Staff Engr., 35 S. 9th St., 
Philadelphia 7, Pa. (Corp. Pa.) 

American Viscose Corp., Sylvania 
Div., At: Br. C. 
Fredericksburg, Va. (Corp. Va.) 

American Viscose Corp., Att: LeRoy 
H. Smith, Plt. Mgr., Roanoke 7, 
Va. (Corp. Va.) 

Ames, City of, co Supt. of Sewage 
Wks., Ames, lowa (lowa) 

Ames, L. C., Wat. Supt., P. O. Box 
268, Eureka Springs, Ark. (Ark.) 
Ames, W. A., Salesman, Wittichen 
Chemical Co., 1609 S. 2nd Ave., 
Birmingham, Ala. (Ala.) 
Amis, John C Jr., Bldg 

Naples, Fla. (Fla.) 

Ammon, Dr. von, Bayerisch-Bio- 
logische Versuchsanstalt, Veterinar- 
strasse 6, Munchen 22, Germany 
Germany) 

Harold, Supt. of 
Rapids, Mich. (Mich.) 

Amramy, Aaron, Dir Abu Tor 19, 
110, Jerusalem, Israel (Cen. St.) 

Anaya, Marvin, City Engr., City 
Dept. Pub. Wks., City Hall, 
Berkeley, Calif. (Calif.) 

Anderegg, James A., Sr. Asst. San. 
Engr., USPHS, 50 Seventh  St., 
N.E., Atlanta 5, Ga. (New Eng.) 

Rupert A., Engr., Village 

7149 Ridge Rd., 

Ohio (Ohio) 


Insp., 


\mos Wat., Elk 


Anderegg 
of Amberley 
Cincinnati 15, 

Andersen, C. George, Sales Engr., 
Builder's Supply, 66 Sherman Ave 
Rochville Centre, N. Y. (N.Y.) 

Andersen, Harry W., Supt., Wood 
bridge Twp., P. O. Box 216, 
Fords, N. J. (N.J.) 

James C., Dist. Engr., 

Health Dept., Municipal 
Aberdeen, S Dak (Ss 


Andersen 
City 
Bldg., 
Dak.) 

Anderson, Alva L., Supt., Sewage 
Trt. & Sews., Palm Springs San 
Dist. P. O. Box 850, Palm 
Springs. Calif. (Calif.) 

Anderson, C. S., Commr. of 
Tisdale Twp., S. P 
Can. (Can.) 

Anderson, Carl 
age, City 
(Pac. N.W.) 

Anderson, Douglas L., Oper., Sew- 
age Trt. Pit., R. F. D. 3, Boze- 
man, Mont. ( Mont.) 

Anderson, E. J., Owner, 
Pump Co., 14 Smith St., 
2, Mich. (Mich.) 

Anderson, E. M., 


Wks., 
ywrcupine, Ont., 


Wat. & Sew- 
Almira, Wash 


Supt 
Hall 


Chicago 
Detroit 


Partner, Wilson & 
Anderson, Cons. Engr., Box 427, 
Champaign, Il!. (Cen. St.) 

Anderson, Earl J., Dir. San 
Training, State Dept. of 
Health, Marshall Hall 
Univ. of Mass., Amherst, 
(New Eng.) 

Anderson, Garold L., Asst. Supt., 
Sewage Trt. Pit Lapel, Ind 
(Cen. St.) 

Anderson, Guy H Job 
Walsh Constr. Co., 
Dr., Concord, Calif. (Calif.) 

Anderson, Herbert A., 2301 
lord Dr., Washington 20, D 
(Fed.) 

Anderson, L. E., Oper. 
Sewage Trt. Plt., 15 Moser 
Mt. Clemens, Mich. (Mich.) 


Anderson, Norman W., Sr 
Los Angeles Co. Sanitation Dists., 
2020 Beverly Blvd., Los Angeles 
4, Calif. (Calif.) 


Field 
Pub 
Annex, 
Mass 


Engr. 
2060 Esperanza 
Gay 

Cc 


& Engr., 


Engr 


Anderson, 


osser, | 


Andersson, 


AND INDUSTRIAL 


Norval E., Engr. 
Pit. Design, San. Dist. of Chi- 
cago, 910 S. Michigan Ave., Rm. 
700, Chicago 5, Ill. (Cen. St.) 

Anderson, Paul T., Jr., San. Engr., 
State Dept. Pub. Health, R. F. D. 
2, Winter St., Middleboro, Mass. 
(New Eng.) 


Anderson, R. V., Civ. Engr., Arm- 
strong, Anderson & Co., 136 Fel- 
brigg Ave., Toronto 1, Ont., Can 
(Can.) 


Anderson, Raymond E., Dist. Chem., 
N. Shore San. Dist., Dahringer 
Rd., Waukegan, Ill. (Cen. St.) 

Robert R., Asst. Pit. 
Oper., Nassau Co., Dept. of Pub 
Wks., 403 S. Centre Ave., Bell- 
more, L. I., N. ¥. (N.Y.) 

Wks., 

R. 6, Box 

(Corp. Cen 


Sewage Trt. 
Clem, Supt., R 
Anderson, Ind 


Stuart H., 
Engr., Fed. Wks 
Berkeley St., 
Fed.) 


Examining 
Agenc y, 330 W. 
U niontown, Pa 


Anderson, Virgil, 
City Wat Bde 
Detroit 19. Mich 

Anderson, W. J., 
Port Credit, Ont., Can. (Can.) 

Anderson, Walter C., Chem., Sewage 
Trt. Plt., Glen Road, Cranston 10, 
I. (New Eng.) 

Anderson, William A., San 
Clyde C. Kennedy, Atlas 
604 Mission St., San 
Calif. (Calif.) 

Anderson, William M., San. Engr., 
Gannett Fleming Corddry & 
Carpenter, Box 294, Ebensburg, 
Pa. (Pa.) 


rchitectural Engr., 
18330 Trinity, 
( Mich.) 

Village Engr., 


Enegr., 
Bldg.. 
Francisco, 


Hans, Civ. Engr., 
Byggnadskontoret, Kalmar, Sweden 
(Sweden) 

John A., 
Dept 


Andrea 


Engr Wat. & 
Sewage 
(N.C.) 


Durham, N. ¢ 


Andreoli, Henry P., Supt. of Sewers 
538 E Harrison St., Long Beach, 


Andrews, Joseph, Asst. Plt. Oper., 
is Ave., Freeport, N 


R. U 
City Hall 
(Tex.) 

Angas, Robert M., Sr Partner, 
Cons. Civ. Engr., Robert M. 
Angas & Assocs., P. O. Box 358, 
Jacksonville 1, Fla. (Fla.) 

Ango, Cona J., Oper., 
Pit., Village of 
Remson  Ave., 

Ankeny, Town of, c o Town Clerk, 
Town Hall, Ankeny, Towa (Towa) 

Annen, Robert C., see Winthrop- 
Stearns, Inc 

Anton, Louis A., Supt. of 
tion, Nevada City Hall, Las 
Nev. (Calif.) 

Antraim, R. T., Field Engr., Pacific 
Coast Clay Prod. Inst., 1412 Pine 
Ave.. Manhattan Beach, Calif 
(Calif.) 

Apgar, Leslie M., Oper. & Engr., 
Sewage Trt. Pit., Main (Rt. 32), 
Bedminster, N. J. (N.J.) 

Apostol, Louis T., 
Lexington Elec. Prods. Co., 
27-G_ Riverview Gardens, 
Arlington, N. J. (N.Y.) 


Sewer 


Fort Worth, Tex 


Lawrence, 20 
Inwood, L. TI. 


Sanita- 
Vegas, 


Sales 


North 


WASTES 


of Trt. , Appel, 


Argo, 


Engr., 301 | 


Sewage Trt. | Armstrong, 
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Alvin A., Supt., Bur. of 
Sanitation, Dept. * Pub. Wks., 
Div. of Sewer Maint., 710 Athens 
Blvd., Los Angeles’ 44, Calif. 
(Calif. ) 

Applegate, W. Stanley, Oper., 
ase Trt. PUu., tN 
Neptune, N. N.J. 

Appleton, Lester - Asst. Oper. 
Engr., Lower Bucks Co. Joint 
Mun. Auth., Tullytown, Pa. (Pa.) 

Arbogast, Joseph H., Oper., Sewage 
Trt. Pit., 117 N. Ellsworth St., 
Naperville, Ill. (Cen. St.) 

Arbuckle, Paul T., Tech. 
American Viscose Corp., 
W. Va. (W. Va.) 

Arbuthnot, James B., Pub. Health 
Engr., W. H. O., Cholera Project, 
Jhalakati, Dist. Bakergunj, East 
Pakistan ( Kans.) 

Archer, E. T., Cons. Engr., E. T 
Archer & Co., 706 Railway Ex- 
change Bldg., 705 Walnut St., 
Kansas City 6, Mo. (Mo.) 

Archibald, H. E., City Engr., City 
Hall, Hamilton, Ont., Can. (Can.) 

Arenander, Carl A., Assoc. 
Malcolm Pirnie Engrs., 
43rd St., New York 36, 
(N.Y.) 

Arens, F. D., Sales 
well Mfgr., Co., 


Sew- 
Union Ave., 
) 


Supt., 
Nitro, 


Engr., Rock- 

Pittsburgh Equit- 
able Meter Div., 708 Beacon St., 
Boston, Mass. (New Eng.) 

Areskoug, Sigvard C. H., City Engr., 
Byggnadskontoret, Vaxio, Sweden 
(Sweden) 

Argetsinger, John D., Engr., 
Wks. Agency, 903 “B” St., 
Juneau, Alaska (Fed.) 

John W., Partner, Gore & 
Storrie, Cons. Engrs., 1130 Bay 
St., Toronto 5, Ont., Can. (Can.) 

Aries, Dr. Robert S., Pres. R. S. 
Aries & Assocs., Cons. Engrs. & 
Economists, 270 Park Ave., New 
York 17, N. ¥. (N.Y.) 

Arizona Concrete Pipe Co., 
Box 2830, Phoenix, Ariz. 
Ariz.) 


Armco Steel Corp., Att: E.R. 
Mizer, 1730 Linden Ave., Zanes- 
ville, Ohio (Corp. Ohio) 

Armour Leather Co., Att: H. W 
Rozenberg, 500 Arch St., Williams- 
port, Pa. (Corp. Pa.) 

Armstrong, C. G. R., 
Bartlet Bldg, 
Can. (Can.) 


Armstrong, Charles G., 
Hill, 523 

N. J. (N.J.) 

Durwood, Proc. Engr., 
Aircraft Engrg. Corp., 
Northport, N. 


(Corp. 


Cons. Engr., 
Windsor, Ont., 


Engr., Gibbs 
Hort St., Westfield, 


Grumman 
23 Stanton St., 
(N.Y.) 
Armstrong, L. W., Serv. Mer., 

Builders-Providence, Inc., 913 Are 
tic Bldg., Seattle 4 Wash. (Pac 
N.W.) 

Carl H., Jr., Jr. Res. Engr., 

iv. of Calif., San. Engrg. Res 
1301 §. 46th St., Rich- 
mond 4, Calif. (Calif.) 


Artale, John V., Jr., San. Engr.. 
Nussbaumer, Clarke & Velzy, 186 
Georgia Ave., Brooklyn 7, N. Y. 
(N.Y.) 

Artese, Philip, San. 
Dept. of Army, 
Red Bank, N. J. 

Attia. Ave., 
bello, Wakefield, Yorks., 
(ISP) 


Engr., U. S 
St., 
Y.) 


Porto- 
Eng 


| 
: 
Ne 
: 
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: Aschenbrenner, Paul F., San. E eo: 
.. San. Engr., | Backherms, A. B., Pri ; 
Air Force Base, 325 E.| 3438 Sherel Engr, | Baker, G. H., Engr., N. Y. Twp 
— antoul, Ill. (Cen. | Ohio (Ohio) , Cincinnati 9, Wiliowdale, Ont., Can. (Can.) 
Backhe Baker, H. L., Mueller C 
Salety, Branch, “2406” Galveston | town, Cis | 
° Rd., Silver Spring, Md. | town, Cincinnati 11, Ohio (Ohio) Chem. Engr., Mag- 
Ash, Walter E., San. E - Backlond, Maune, Partner, Wilbur 9 ia Petroleum Co., P. O. Box - 
City-Co. Watson & Assocs., 4614 Prospect 00, Dallas 1, Tex. (Tex.) 
hiey, Joha H., ind. Wastes Engr, | Miami | _ 200 Jackmavilie 1, (Fla) 
Calif Los Angeles 41, (Ohio) i 8, Ohio | Chem. 
Nona, Dearborn, Mich. (Mich) Calif } ae Sacramento 14, | Baker, Stanley L., San. Engr., U ‘ 
: Associated Industries of N. Y . alif.) S. Corps of Engrs., 1562 Moun- Pas 
2 Inc., Att: M ti of N. Y. State, | Badley, Harry W., Sales Re tain View Rd., Walnut Creek, Bee 
Pres. 1 Elk Hilfinger, Neptune Meter Co., 119 Calif. (Calif.) reek, 
(Corp. N.Y.) ny 7, Cloud, Salina, Kans. (Kans.) Baker, W 
Att: D Canada, Ltd., Mfg. Co., 545 N. Arlington Lock Haven, Pa Co., Inc., 
iller, Chalk River, E. Orange, N. J. (Assoc.) wad 
., Can. (Corp. Can.) Raffa, Joh aker, William M., Supt., Sewage 
; Burton H., Pres., Izaak won St. Engr., 75 Truxton & Sts., 
League, Ill. Div., 904 Elm (Pa. & NY: De N. Y. akersfield, Calif. (Calif.) 
Auchter Ill. (Cen. St.) Bahr, J. Darrell, Grad. Stud. in 
J., see Hoberg Paper Flexible Sewer Rod of Minn., 528 
Auld > | St. Cone (Cen. ahpeton, N. Dak. 
om. Eag.. Aque- | (New Eng.) Ral, J 
ewer Serv., x 2832, | Bail Joseph, San. Engr., State W: 
San Juan 12, P. R. (P.R.) | Ohio Paper Res. Comm., Webster Annex 
Aultman, William W., Asst. Dir., | Bailey, Charl 
ue. & Sewage. Dept., Box 316, Sts. | Baldinger, Fr., State Engr., Canton 
Coconut Grove Station, Miami 33. | Springfield; Mass. (New im Quell 252, Rohr 
E., see Natl. Cash Yorkton, Sack. L., Asst. to Pres. 
Austin, John H., Fulbright Bailey, Hoyt G., Supt., Wat. & St., San Franci 
909 Ridge Road, S.E., | Bail Baldwin, T. H., Civ. & Cons. E 
; ashington 19, D. C. (New iley, J. Kenneth, San. Engr., P. O. Box 1151. Chey ns. ENgr., ys 
Eng.) U. S. Govt., Dept. of Arm (Rky. Mt * eyenne, Wyo. ery 
Austin, Raymond Villa UNCACK—820 ist A-U, APO Bel y. Mtn.) 
Ovid, Mich, (Mich.) ge res., aif San ‘Francisco, fox Engr., Al- 
Roland M., Engr., Wat. | Bailey, J. W., Oper., Sewage T St., Philadelphia, Pa. (Pa.) a 
91 Newton Ave., Pit.. §25 N. Summit St ‘Tt. | Balharrie, Alex, Ch 
Austin Green, Ohio (Ohio) outing Lubrizol Corp.,. Euclid Sta a: 
School, | Bailey, Robert T., Asst. City Engr Ave., Toronto 9, Ont., Can. (Can) 
(New eng.) City Hall, Welland, Ont., Can. Ball, Robert H., Sr. San. Ch 
E., City Engr., City Hosp., State (Mich.) = 
Fort William, | Baillie, Edward P., Chem., Sew Ball, W. B., Lawyer, Charles Pfize 
n. Trt. Pit., 2700 Re & Co., Inc. 
Avera, James W gent St., Madi- , Bartlett St 
x son 5, Wisc. (Cen. St.) Brooklyn, N. Y. (N-.Y.) 
Box 389, Jacksonville 1, Fla. E., Kitchener, Ont., Can. (Can.) 
| Bainbridge, David W., Twp. Engr Sewage Dept 
Prat, 208 Venkat Co., Chestnut Hill, Ballston Spa, N. NY). 
Azevedo, Prof. Jose M., 2? Ay ill, ¥. (N.Y. 
Babbitt, H. E.. Prof Jr, Prof., North. | Tyler, Tex. Te) 
: » f Sani niv., Civil E 
Engrg., Univ. of Il, Huntington Ave., Robert R., Jr., Serv. Engr., 
st) Hall, Urbans, Ill. (Cen. | “New Eas? Co Mon 
Baird, Earle E.. Cc Maz 3 Monroe Wilm 
B tarle E.. Cons. Engr., 117 Manor, New Castle, Del. 
land Cement Assn., 609 Box 899, Chapel Hin, Co., Hamilton, 
lm, North Pate, Nebr. Banister, A. W., 
Baber, John E | Bakenhus, Max, P er, A. 4 ‘ons. Engr., < 
Bldg., Jacksonville 2, Fla. (Fla.) Kings 4. (Cen. St St. Paul 4, Minn. 
am Ave., Or-|  214—7th Engr., Engr., Div. of Wat. R 
lando, Fla. (Fla.) | Beach. Fl S., Jacksonville | 431 Ross Way 
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Bankson, Ellis E., Cons. Engr., Barr, William L., Chief Engr., | Baughman, Mark D., Chem., City 
Chester Engrs., 6562 Bartlett St., Follansbee Steel Corp., Follansbee, | of Columbus, R. D. 2, Kent, 
Pittsburgh, Pa. (Pa.) W. Va. (W. Va.) | Ohio (Ohio) 

Bannen, John, Design Engr., Carbide Barraclough, Donald H., Sewage | Baughn, R. N., Supt., Wat. & 
& Carbon Chems. Corp., Box Wks., Manor Farm, Reading, | Sewage Dept., Conway, Ark. 
43, Hurricane, W. Va. (W. Va.) Berks., Eng. (ISP) | (Ark.) 

Barber, S. G., San. Engr., Ont. Barrett, J. O., Asst. Supt., West- Baum, H. J., State Dept. of Health, 
Dept. of Health, 115 Dowling erly Sewage Trt Pit., 9309 1009 N. Second St., Harrisburg, 
Ave., Apt. Toronto, Ont., Carton St., Cleveland 4, Ohio Pa. (Pa.) 

Can ; (Ohio) Baumann, E. Robert, Stud., Iowa 

Bardet, Paul E., Field Engr., U. S Barrett, Max L., San. Engr., State | State College, Engineering Annex, 
Metals Refining Co., 409 Brook Bd. of Health, 1700 N. Harrison Civil Engineering, Ames, lowa 
Ave., North Plainfield, N. J. St., Fort Wayne, Ind. (Cen. St.) (Ten. St.) 

(N.¥.) Barrett, William F., Engr., Fed. | Baver, Walter S., Engr.-in-Charge, 

Kardin, William J., Sales Engr., | Wks. Agency, 29 S. State Rd., | Bur. of Sewers, 48 Beaumont Pl, 
Armco Drain. & Metal Prod., Inc., Springheld, Pa. ( Fed.) Newark, N. J. (N.J.) 

2600 7th st., Berkeley 10, Calif. Barrick, M. J., Dist. Engr., State | Baxter, R. M., Cons. Engr., Baxter 
(Calif) Dept. of Health, 724 First Ave., & Woodman, P. O. Box 67, Crys- 
Bargman, Robert D., Asst. Chief Williamsport, Pa. (Pa.) tal Lake, Ill. (Cen. St.) 
Barrows, G. E., Chem., Dairymen’s | Baxter, Samuel, City Bur. of Engrg., 
League Co-op Assn., Inc., 810 City Hall Annex, Rm. 1103, 
Piaya Del Rey), Calif. | EE Ave., Syracuse, N. Y. | Philadelphia 7, Pa. (Pa.) 
, ) Bayard, G. A., Sec., Keystone Con- 

Barry, Lester S., Elec. Engr., Gen- tractors, Ltd., P. O. Box 85, 
eral Electric Co., 235 Montgomery Windsor, Ont., Can. (Can.) 

St San Francisco 6 Calif 
Ardmore. Pa. (Pa.) (Calif) , Baylis, John R., Physical Chem., 
Chicago Wat. Dept., 1643 E. 86th 

Barker, John Res Chem., Armco Sen St., Chicago 17, Ill. (Cen. St.) 
Drain. & Metal Prod., Inc., 1220 163 N. Union St., Akron 4, Ohio rae . : > 
Elm St., Middletown, Ohio (Ohio) (Ohio) iii . | Baynard, William G., Sales Engr., 
| John Wiley Jones Co., 610 Me- 

i Barton, Ben H., Supt.. Sewage Trt Nich St., Charlotte, N. C. CN.C.) 

Dept. of Health, State Office cust St., Findlay, Beach, B. F., Gen. Mgr., Mich 
Bldg., Albany 1, N. Y. (N.Y.) Producers Dairy Co., 1336 E 
Barton, Roland N., Asst. Mgr., Maumee Adrian, Mich 

Johns-Manville Sales Corp., Trans- (Mich.) 

at. sewage ite Dept., 45 Prospect Ave. 

38th A Omahs Nebr. * | Beal, George D., Dir. of 
Sean : ve maha eb N.W., Cleveland, Ohio (Ohio) Mellon Inst. oi Ind. Research, 
Edward, Prof. of Chem., 4400 Fifth Pittsburgh 13, 

Ensr., Univ. of Iowa, Chemistry Bldg., Pa. (Pa.) 

01 sf Nt twood Ave., Fullerton lowa City, Iowa (Iowa) Beamesderfer, James A., Chief Oper., 

Calif. (Calif.) Bartow, George E., Plt. Mech., Wat. Sewage Trt. Pit., 613 N. 8th St. 

j ‘ . ; Dept., Sanitation Sect. 534 Gazin, Lebanon, Pa. (Pa.) 

Barlow, Willis D., Contr. Engr., | Houston 20. Tex. (Tex.) 
Central Valley Wat. Poll. Contr. Beard, Riley C., Asst. San 
Bd., 6321 San Martin St., N.| Bartow, Leslie W., San. Engr., 6th Engr., Harris Co. Health Unit, 
Highlands, Calif. (Calif.) | Army Headquarters, _ Sanitation Franklin Bldg., 1120 Franklin St., 

Barn Gare. © Prof. of Cis Branch, Utils. Div., 3301 Brod- Houston 2, Tex. (Tex.) 
Engrg., Case Inst. of Tech., Cleve- pea N Beardsley, C. W., Materials Test- 
land 6, Ohio (Ohio) F Biol “ist. USPHS ing Engr., of Wks., 

tsch, ogist, SPHS, | 29 Park Os ples 206, 

Rarnes, J. P., Mgr. Walsall Sewage | Wat! Poll. Conte 
Disp. Wks., Brockhurst House, Federal Security Bldz., S.,'W 
Bescot, Walsall, Staffs., Eng. | 25. Beatty, E. J., Engr. & Megr., Cham 
(ISP) ington 25, paign-Urbana San. Dist., Box 18, 

Barnes L. B., Supt., Sewage Trt. | Basham, I. E., Mer., Sani Urbana, Ill. (Cen. St.) 
Whs., E. Foo Rd, Bowling Green, Princeton, W. Va. (W. Va.) Beauchemin, J. A., Cons. Engr., 

SIcGive Assocs., 273 pnt Montreal, Que an. (Can.) 

Barnes, R. F., Mgr., Sewage Wks., 
34 Duke St., Trowbridge. Wilts., | Rd., Columbus 8, Ohio (Ohio) Beaudoin, Robert E., Chem., San 

Barnett, G. R., Chem., San. Dist. | Wis. (Cen y Ave., Hollywood, (Cen 

Bldg., Peoria, Ill. (Cen. St.) Bastian, Edward D., San. Engr., | Beaulieu, Edward J.. Jr., Oper., 5 
3 y i Buck, Seifert & Jost, 49 Berwyn Matteson Lane, Taunton, Mass 
0 anitation, } 
‘Maw Man? Batchelor, Ollie, Oper., 43 Lincoln | Beaumont, H. M., San. Engr., 480 

Barney, J. W., City Mer., Hills- Ave., Mt. Ephraim, N. J. (N.J.) Martin St., Roxborough, Phila- 
poe (Pac NW.) | Bates, R. D., Dist. Engr., State delphia 28, Pa. (Pa.) 

Bz Chief c | Dept. of State Office | Beazley, W. Gilmore, Purif. Chem., 
‘Dent, of Pub Wks, Enere’ Dic, | Blds., Albany 1, N. ¥. (N.Y.) Norfolk Div. of Wat., City Hall 
4005 Rosecrans, Bldg. 8. San | Baton, Warren u C., Assoc. Dir., rons Rm. 101, Norfolk, Va 
Diego 10, Calif. (Calif.) | Baton Analytical Lab., 6101 Penn (Va.) ; 

Barnhill, John T., Chem., USPHS, Ave., ittsburgh Pa, (Pa:) hem 
120 Boylston St., Boston, Mass. | Battershill, J. W.. Mun. Engr., 425 icago, 215  Southcote d., 
(New Eng.) | Henderson Hwy., E.  Kildonan, | Riverside, Ill. (Cen. St.) 

Barnum, W. J., San. Engr., State Man., Can. (Can.) | Beck, Arthur N., Chief San. Engr., 
Dept. of Health, 163 Camp St., | Battey, E. M., Field, Engr., Infilco | State Dept. of Health, 304 Dexter 
Jamestown, N. Y. (N.Y.) | Inc., Box 460, Ave., Montgomery 4, Ala. (Ala.) 

Barofsky, Max, Deputy Commr. & Alexandria, Va. (ve) Beck, Paul V., Supt., Sewage Pit., 
Chief Engr., Wat. Dept., 1103 | Batz, Dipl-Jng., Ruhrverband, Spring- Cuyahoga Co. San. Dist.. 218 
City Hall Annex, Philadelphia 7, mannstr. 4, Hagen, Germany Standard Bldg., Cleveland = 14, 
Pa. (Pa.) | (Germany) Ohio (Ohio) 


J. Conrad, Jr., Supt. of | 
‘Pumping Station, Lower Merion 
Twp., 75 E. Lancaster Ave., 


Barr, Harold A., Sr., Design Engr.,| Bauer, Carl, Supt., Celina Corp., | Becker, Carlton H., Engr., Greeley 
Texas Co., P. O. Box 1068, Port 317, W. Fulton, Celina, Ohio 4 Hansen, Engrs., 220 S. State 
Arthur, Tex. (Tex.) (Ohio) , Chicago 4, Ill. (Cen. St.) 

Barr, Melville, Pres. & Treas, M. | Bauer, Carl J., Jr., Dist. Engr., Clay Poo John, Commr. of Pub. Wks., 
Barr Constr. Ltd., Westdale Ave., Sewer Pipe Assn., Inc., 1697 Brock- 412 yrres St., Liverpool, N. Y. 
Kingston, Ont., Can. (Can.) way, Saginaw, Mich. (Michb.) (N.Y 
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: Becker, Morris, San. Engr., N. Y¥. | Bell, Russell S., Supt., Sewage Trt. | Benz, Charles H., Oper., Sewage 
: City Dept. of Wat. Supply, Gas & Pit., 350 N. Franklin St., Rich- Trt. Pit., 923 Holmes Rd., Pitts- a 
‘ Elec., Municipal Bldg., Rm. 2400, wood, Ohio (Ohio) | field, Mass. (New Eng.) ne 
New York 7, N. Y. (N.Y.) Bell, William E., San. Engr., Inst. | Beracasa, Arturo O., Civ. Engr., 7 
: Becker, Philip G., Jr., Chem., Sew- of Inter-American Affairs, Apar- Inst. Nacional de Canalizaciones hy 
age Disp. Plt., 2765 Primrose, tado 2367, San Jose, Costa Rica Caracas, Venezuela, 116 N. Hill- 4a 
Fort Worth 11, Tex. (Tex.) (Ark.) crest, Iowa City, lowa (lowa) a 
° Beckler, Benjamin F., Jr., San. | Bellairs, George H., Supt., Sewage | Berean, Floyd, Supt., Sewage Trt. ga 
e. Engr., 4214 Jacaranda Ave., Bur- Trt., 424 Jennings Ave., Petoskey, Pit., 222 Sheridan St., Fremont, a 
; Beckman, LeRoy J., Field Engr., | Bellamy, Heyward, Sales Engr., T. erg, E. J. M., Proj. Supvr., State un 
: Wallace & Tiernan Co., Inc., 107 C. Heyward, 518 E. Morehead St., | Dept. of Health, Box 7605 Uni- o 
Stewart Ave., Lombard, IN. Charlotte, N. C. (N.C.) her) Station, Austin, Tex. 
(Cen. St.) Belle Plaine, City of, Dept. of Sew- 
: Beebe, Austin H., 608 Menendez St., ers, Belle Plaine, Iowa (Iowa) Berg, Erik, Asst. City Engr., bys — 
P. O. Box 612, Venice, Fla. | Belleville, Laurier, Supvr. Engr., Orebro, Sweden 
(Mich.) Dept. of Natl. Health & Welfare, 
Beechwood, Christian T., III, San. 685 Cathcart St., Rm. 1007, Mon- | Berger, Bernard b., Liaison Off., a 
is Engr., State Dept. of Health, 11 treal, Que., Can. (Can.) USPHS, Camp Dietrick, Md. Bt 
: Gilpin Rd., Willow Grove, Pa. | Bellinger, dames E., Field Engr., (Fed.) oe 
: (Pa.) Pacific Coast Clay Prod. Inst., | Berger, Fred, San. Engr., 1211 W. Sh 
: Beeman, Douglas H., Oper., Sewage 15118 Flomar Dr., Whittier, Cawson St., Hopewell, Va. (N.J.) Bs, 
Trt. Pit., 541 Crescent St., Salinas, Calif. (Calif.) Berger, Herbert F., Field Engr., 
: Calif. (Calif.) Belt, Elmer H., Owner, Squires-Belt Natl. Council for Stream Improve- ae 
Beers, W. H., Chief Engr., Dan Material Co., 3736 28th St., San ment, Eheart St. Apts., Blacks- m 
‘ River Mills, Inc., Danville, Va. Diego, Calif. (Calif.) burg, Va. (New Eng.) oo 
z (Va.) f ; Belter, Walter, San. Engr., State | Bergeron, F. J., City Engr., Pub. 
Behle, Jesse A., Supt., Disp. Pit., Bd. of Health, 1330 W. Michi- Serv. Dept., Portsmouth, Va ‘oh 
- 819 S.E. First, Washington, Ind. gan St., Indianapolis, Ind. (Cen (Va.) = 
(Cen. St.) St.) Bergerson, Wallace W., Asst. Engr., 
: Behmer, Harry L., see Logansport | Benas, Benjamin, Sr. Engr., Sewage Poll. Contr. Comm., 408 Old i 
State Hosp. | Disp., City Hall, Rm. 351, San | Capitol Bldg, Olympia, Wash. ‘ee 
# Behn, Vaughn C., Engr., Atlas | Francisco 2, Calif. (Calif.) (Pac. N.W.) fi 
3 Powder Co., Clifton Park Manor | Bendel, Henry, Engr., 3 Rue Gautier | Bergin, Francis T., San. Engr., 2 
gg Geneva, Switzerland (Swiss) Metro. Dist. Comm., 63 Ellison 
el. Bender, O., Act. Supt., Pk., Waltham, Mass. (New Eng.) ; 
John Ci. oan. Indianapolis San. Dist., 932 N. | Bergsma, Theodore, Oper., Waste 
Hawthorne Lane, Indianapolis 1, Trt. Plt., Mead ‘Johnson’ & Co., a 
Ind. (Cen. St.) Zeeland, Mich. (Mich.) 
Paterson, N. J. (N.J.) = Providence 11, R. I. (New | Bergstresser, Clifford M., Oper., a 
Beiswanger, Gordon, Cashier, City ms.) South West Sewage Trt. Pit., S. 
; Wat Dept Billings * Mont Benham, David, Benham Engrg. Co., F St. Extension, Oskaloosa, Iowa a 
Bejcek, Otto J., Dist. Engr., Wal- Berk, William L., | Engr. 
ees lace & Tiernan Co., Inc., 1713 S. Benjamin, John F., Warren Foundry American Well Works, 355 Manor ne 
5 eae California Ave.. Monrovia, Calif. | & Pipe Corp... 55 Liberty St., New Place, Aurora, Ill. (Cen. St.) ‘5 
(Calif.) York N. Berkeley, Garnet L., Town Engr., 
aM Belaskas, Anthony J., Ind. San. Benjes, Henry H., Sr. Design Engr., Box 1481, Smiths Falls, Ont., ae 
723. Black & Veatch, 2916 W. 73rd, Can. (Can.) 
as Chicago, Ind. (Cen. St.) Kansas City 5, Mo. (Kans.) Berkeley, Winston H., 90 Rio Glen eae 
Belcher, Donald M., Chapman Valve Dr. Eugene, Oreg. (Pac. N.W.) 
Mfg. Co., 203 Hampshire St., oreman, Gu il Corp., Turn- | Berkowitz, Sidney 
Indian Orchard, Mass. (Assoc.) pike Div., 561 S. Queen St., Lan- State. Bd. of Heat” PO. 
Belick, Frank M., Assoc. Civ. Ener. | caster, Box 1871, Orlando, Fla. (Fla.) 
1045 Fremont St., Santa Clara, enner, Hugh, Dir. of Fub. SKS. | Berlin, H. S., Dist. Engr. 
Calif. (Calif.) City "Hall, Saginaw, Mich. (Mich. | “Rady & Col, Cons. Engrs, 
be ie Bell, Anthony E., Chief Oper., 210 | Bennett, C. L., 12A St. John’s Rd., Box 697, Galveston, Tex. (Tex.) Fa, 
a . Laveaga Park Rd., Santa Cruz, Isleworth, Middlesex, Eng. (ISP) | Bernard, Harold, San. Engr., Pereira a 
aes Calif. (Calif.) Bennett, Christopher F., Pres., Riefler & Luckman, 9220 Sunset Blvd., a 
se Bell, Bernard H., Oper., Sewage Bros. & Bennett, Inc., 133 Bed- Los Angeles 46, Calif. (Calif.) ‘a 
Rete Trt. Pit., 64%4 Columbus Rd., Mt. ford Ave., Buffalo, N. Y. (N.Y.) | Bernasconi, L. C., Oper., Sew. Trt. <a 
Ease Vernon, Ohio (Ohio) Bennett Engrg. Co., 109 N. 7th St., Pit., 1026 W. Ist St., Reno, Nev. . 
Bok) Bell, E. Arthur, Boro. Engr., Box Santa Paula, Calif. (Calif.) (Calif.) = 
hie 41 Essex Fells, N. J. (N.J.) Bennett, Leon, Supt. of Wat., | Bernauer, George F., San. Engr., @ 
ee Bell, Fred A., Cons. Engr., Court Holdenville, Okla. (Okla.) State Bd. of Health, 713 Chap- a 
ar House, St. Thomas, Ont., Can. | Bennett, Richard, Hydr. Engr., City man St., Madison 5, Wisc. (Cen. 7: 
(Can.) Wat. Dept., 75 W. Culver St. St.) 
eS Bell, G. R., Sr. Res. Chem., Johns- Phoenix, Ariz. ( Ariz.) Bernhardt, Carl J., Reg. Dir. Pub nay 
> Manville Research Center, Man- | Benoit, Jacques, Cons. Engr., H. W. Health Engr., State Dept. of os 
a ville, N. J. (N.J.) Lea, 1226 University St., Montreai Health, 85 Highland Ave., Ham- 7 
ase: Bell, Grant S., Assoc., Howard K. 2, Que., Can. (Can.) burg, N. Y. (N.Y.) ,, 
; Bell, Cons. Engrs., 553 S. Lime- | Bensing, H. O., Chem., Corn Prod- | Bernhart, A. P., Engr., Central ce 
3 stone St., Lexington 45. Ky. (Ky- ucts Co., 824 Winter St., Pekin, Housing & Mortgage Corp., 19 a 
Tenn.) Til. (Cen. St.) Langden Ave., Toronto 9, Ont., 
rss Bell, fames = Seer, Power House, | Benson, Merrill P., Civ. Engr., R. Can. (Can.) ‘ 
bag E. I. du Pont de Nemours & Co., W. Petrie & Assoc., 177 Apple Berns, Milton H., Tech. Serv. Dir., ‘3 
are N. Chattanooga, Tenn. (Ky.- Ave., Benton Harbor, ich. Electro Refractories & Alloys oo 
Tenn.) (Mich.) Corp., Vars Bldg., 344 Delaware 
oe Bell, John W., Proj. Engr., Armaco | Bentley, George T., Jr., Grad. Stud., Ave., Buffalo 2, N. Y. (N.Y.) 
Overseas Co., 2E Adelheitstraat — Univ., 203 White- | Bernsten, Bertel, Sewage Plt. Oper., 
i 300, The Hague, Netherlands ead Hall, Baltimore 18, Md. 204 N. Division St., Stoughton, a 
(Calif.) (Pa.) Wis. (Cen. St.) 
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Berntsen, Henry, Oper., Sewage Trt 
Plt., Pacific Lutheran College, 
Parkland, Wash. (Pac. N.W.) 

Berrey, Howard J., Sales Engr., 
Diamond Alkali Co., 633 Penton 
Bldg., Cleveland, Ohio (Ohio) 

Berrigan, Thomas A., Dir. & Chief 
Engr., Metro. Dist. Comm., Sewer- 
age Diy., 20 Somerset St., Boston, 
Mass. (New Eng.) 

Berry, Dr. Albert E., Dir., Ont 
Dept. of Health, San. Engrg. Div., 
235 Gainsboro Rd., Toronto 8, 
Ont., Can. (Can.) 

Berry, Robert D., Chief Oper., Sew 
age Trt. Pit., 209 Franklin St., 
Norristown, Pa. (Pa.) 

Berry, T. V., Chem., Sewerage & 


Vancouver & Dists. Joint Drain. | 


1303 Sun Blidg., Vancouver 
D., Pres., Chicago Pump 
, 622 Diversey Pkwy., Chicago 
14, Ill. (Cen. St.) 

Besien, H. V., Civ. Engr., Meerstraat 
2, ‘Tiegem (W-VI), Belgium 
(ISP) 

Besozzi, Leo, Cons. Engr., 314 
Hammond Bldg., Hammond, Ind 
(Cen. St.) 

Besselievre, Edmund B., San. Expert 
to Foreign Div., Dorr Co., Barry 
Place, Stamford, Conn. (N.Y.) 


Bessen, Seymour X., Sales Engr., | 


Komline-Sanderson Engrg. Corp., 


60 E. Lake Blvd., Morristown, 


N. J. (N.Y.; Dual Pa.) 


Bessette, O., City Engr., Drummond- | 


ville, Que., Can. (Can.) 
Best, F. M. S., Dir., Rootes Motors 


(Canada) Ltd., 2019 Eglinton | 
Ave., E. Toronto 13, (Scarboro), | 


Ont., Can. (Can.) 


Best, H. Lyle, W. H. Cunningham | 


& Hill, Ltd., 269 Richmond St., 
W., Toronto, Ont., Can. (Can.) 
Best, Jack, Off. Engr., Central 
Contra Costa San. Dist., 1822 


Mt. Diablo Bivd., Walnut Creek, | 


Calif. (Calif.) 


Best, Robert T., Sales Engr., Wallace | 
& Tiernan Co., Inc., 2916 West- | 
ern Ave., Seattle 1, Wash. (Pac. | 


N.W.) 


Bethards, Bill E., Oper. & Maint. | 


man, Sewage Trt. Pit. & Equip., 
City of Salinas, 1280 David Ave., 
Monterey, Calif. (Calif.) 


Bethel, John S., Jr., Cons Engr., | 


Metcalf & Eddy, 12 Brook St., 
Wakefield, Mass. (New Eng.) 
Bethlehem Collieries Corp., Att: W 
E. Hall, Div. Supt., Barrackville, 
W. Va. (Corp. W. Va.) 
Bethlehem Steel Co., Att: P. F 
Kinyoun, 1915 Hamburg Tpk., 
Lackawanna 18, N. Y. (Corp 


Betz, Jack M., Civ. Engr., Los | 


Angeles Bur. of Sanitation, 7700 
Genesta Ave., Van Nuys, Calif 
(Calif.) 

Beveridge, J. A., Commr., City Hall, 
Red Deer, Alberta, Can. (Can.) 

Beyer, Leonard, Oper., Sewage Pit., 
306 S. Hickory, Mc Pherson, Kans. 
(Kans. ) 

Bhoota, Baboobhai V., Engr., Dorr 


Co., Foreign Div., Taj Mahal | 


Hotel, Rm. 311, Bombay 1, India 
(N.Y.) 


Bianchi, Antonio K., P. R. Aqueduct 
& Sewer Auth., P. O. Box 2832, 
San Juan, P. R. (P.R.) 


Bibeau, J. A., Supt. of Pub. Wks., | Blackman, W. T., Sr., Sr. er., 
City Hall, St. Boniface, Man., Sewage Trt. Pit., Rt. 2, Mur- 
Can. (Can.) freesboro, Tenn. (Ky.-Tenn.) 

Bickel, Robert, Serv. Mgr., Walker | Blaine, Russell K., Res. Chem., 
Process Equip., Inc., 74 S. Lincoln Hiram Walker & Sons, Inc., 
Ave., Aurora, Il. (Cen. St.) Peoria, Ill. (Cen. St.) 

Bickell, A. H., Supt. of Wat. Wks., | Blairstown, Town of, Dept. of Sew- 
Bowmanville Utils Comm., Bow- ers, Blairstown, lowa (lowa) 
manville, Ont., Can. (Can.) Blaisdell, Edwin N., Asst. Civ. 

Biddle, Charles C., Design Engr., Engr., Nussbaumer, Clarke, & 
Patchen & Zimmerman, Engrs., Velzy, Box 56, West Falls, N. ¥ 
Curtis Dr., Smithfield Sub.-Div., (N.Y.) 
N. Augusta, 5. C. (Pa.) Blakeley, Loren E., Cons. Engr., 

Kidwell, Milton H., Assoc. Pub 2115. N. Main St., Santa Ana, 
Health Engr., City Bur. of Health, Calif. (Calif.) 

44 Marshall St., Rochester, N. Y. Blalock, E. E.. Mun Off., City 
(N.Y.) Light & Wat. Plt., Augusta, Ark. 

Biele, F. J., Cons San. Engr., 184 ( Ark.) 
Nassau Rd., Huntington, N. Blanchard, Gerald E., Sr. San 
CN.) Engr., State Dept. of Health, 52 

Bigham, David H., (Oper., Rt. 4, Gail Lane, P. O. Box 411, New- 
Lewisburg, Tenn. (Ky.-Tenn.) tonville, N. Y. (N.Y.) 

Biladeau, Archie L., San. Engr Blanchard, Joseph A., Oper., Nut 

d Dept. of Pub. Health, 228 Island Sewage Trt. Plt., 29 Empire 
17th St., Idaho Falls, Idaho St., Quincy 69, Mass. (New Eng.) 

(Pac. N.W.) : Blanton, Lacy M., Supvr., Tenn. 

Billings, C. H., Jr. Engr., State Eastman Corp., Ind. Lab., Kings- 
Dept. of Health, Austin, Tex. | port, Tenn. (Ky.-Tenn.) 

(Tex.) Blattler, Paul X., Cons. Engr., 125 

Binder, Oper., Sewage Plt., Bala Rd., Colwick, N. J. (N.J.) 
(Kans.) Ave., Pentiction, 

Binford, Thomas A., Sales Engr., (Pac. N.W 
Dorr Co 2705 Smith Tower, Bletsch Su 

lar NW | .., Supt., Harris Co. 
Seattle 4, Wash. (Pac. N.W.) Fresh Wat. Supply Dist. No. 8, 

Bingley, M.. 127 Wooster, Baytown, Tex. (Tex.) 
State Dept. of Health, 504 Win- | 
gate Rd., Kaltimore 10, Md. (Md.- | Blew, Michael Cal.. San. Corps: 
Del.) | Sewage Sect., 3405 Tulane Dr., W 

Birch, John H., Sewer Serviceman, | Hyattsville, Md. (Fed.) 
aes; Pl., Cedarhurst, N. Y. | Blide Gosta. City Engr., Byg 
) gnadskontoret, Halmstad, Sw 

Birchall, A. J., Area Engr., Smith | (Sweden) 

& Gillespie, 335 Second St., At- Blizare, William E San En 

Jantic Beach, Fla (Fila.) : 59 Tufton St., Westminster Lon- 

Bird, G. C., Sales Engr., Wallace don, S.W. 1, Eng. (ISE) 


& Tiernan Co., Inc., 45-44 189th > 
St., Flushing, N. ¥. (N.Y.) Blizzard, Ernest, Plt. Mgr., Aldovin 


Dairy, Tunkhannock, Pa. (Pa. 
Birkel, Louis F., Jr. Wat. Poll. | 
Contr. Comm. 620 S. 3rd St gett, James H., Supt., Mun. 
Louisville 2, Ky. (Ky.-Tenn.) Trt. Plt., Columbus, Ohio 
Bishop, C. A., Res. Assoc. U. S.| 
Steel Co., 525 William Penn ‘ Bloem, Herman, Chief Oper., Sewage 
Pittsburgh, Pa. (Pa.) Trt. Wks., 1230 Gulf Rd., Elyria, 
Bisler, Walter, Mfr. Rep., 
Magee Bldg., Pittsburgh 22, _ | Blomgren, Carl V., Pub. Health 
(Pa.) Engr., 544 Sth Ave., Council 
Bisset, Robert N., Plt. Oper., 7 Bluffs, Sows (Sowa) 
Boughton Ave., Pittsford, N.Y. | Blood, Frank A., Supt., Detroit Steel 
(N.Y.) Corp., Coke Pit., Portsmouth, 
Bjorkgren, Gustav, Civ.  Engr., Ohio (Ohio) 
Vattenbyggnadsbyran, Humlegards- | Blood, Lloyd, Oper., Sewage Trt 
gatan 29, Stockholm, Sweden Pit., City Hall, Rome, N. Y 
(Sweden) (N.Y.) 


Black, Hayse H San Engr., Bloodgood, Donald E., Prof. of San 
USPHS, Environmental Health | Engrg., Purdue Univy., Civ. Engrg 
Center, 1014 Broadway, Cincin- | Bldg., Lafayette, Ind. (Cen. St.) 


nati 2, Ohio (Ohio) Bloom, Enos E., Supt., Sewage Trt. 
Black, John L., Supt., Wat. & Pit., Oblong, Ill. (Cen. St.) 
ng seca Rox 374, Refugio, Bloomfield, City of, c/o Supt., Sew- 


age Trt. Pit., City Hall, Bloom- 

Black, N. W., Gen. Megr., Harris | field, Iowa fiend” 

Co. Wat. Contr. Dist. No. 1, | Blund . ~ 

12761 Market St., Houston 15, Blund, Paul, Cons. Engr., 

Black & Veatch, Cons. Engrs., 4706 

Broadway Bldg., Kansas City 2, | Blunt, Duane E., State Poll. Contr 

Mo. (Corp. Cen. St.) Comm., 200 E. 10th St., Olympia, 
Blackburn, W. H., Leeds Univ., Gas _ _ Wash. (Rky. Mtn.) 

Res. Lab., Leeds 2, Eng. (ISP) | Boardman, John, San. & Hydr 
Blackett, Joseph P., Oper., Sewage | Engr., 723 Clarendon Rd., Penn 

Trt. PIt., 55 Strickland Rd., Cos | Valley, Narberth, Pa. (Pa.) 

Cob, Conn. (New Eng.) Boardman, W. Hunter, Jr., Civ 
Blackett, S. W., Pit. Engr., Procter Hydr. & San. Engr., 426 Walnut 

& Gamble Mig. Co., Port Ivory, St., Philadelphia, Pa. (Pa. & 

Staten Island 3, N. ¥. (N.Y.) N.J.) 
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; Boddicker, F. L., see Hercules; Bonham, H. E., Assoc. Engr., P. | Bow, Wilson F., Head of San. } a 
Powder Co Uhimann & Assoc., 422 Parkview | Engrs. Sect... of 
; Boegly, William J., Jr., Grad. Res. Dr., Columbus 2, Ohio (Ohio) | Health, 1412 Smith Tower, Seat- ye 
Stud, Purdue’ Univ., 202 W.| Bonner, Tom F., Supt., Wat. Wks. tle 
Fowler St., W. Lafayette, Ind. & Sewers, P. O. Box 1, Fort | Bowe, Thomas F., Partner, Bowe, 7 
= (Cen. St.) | Sumner, New Mex. (Rky. Mtn.) Albertson & Assocs., Engrgs., 110 Y 
Boening, W. L., Owner, AAA Sanita- | Boone, City of, c/o City Engr., | M illiam St., New York, N.Y. ae 
tion Serv. Co., 19424 W. 8 Mile | Municipal Bldg., Boone, lowa (N.Y.; 
k Rd., Detroit 19, Mich. (Mich.) | (lowa) 3owen, Hallett J., San. esigner, Le 
; Boes, Robert J., Chem. Engr., | Bone, George H., Supt., Sewage Trt. | Alexis, B. Kononoff, 6230 N.W. - 
Burgess & 1609 College Church St. Sth Court, Miami, Fla. (Fla.) 
Hill Dr., Columbus, Ohio (Cen. Pa. (Pa.) | Bower, Noble, Supt. of Sts., 2127 ap 
Dual-Ohio) Booz, Louis P., Cons. Engr., 117 Hyland Ave., Ventura, Calif. 
ub Koesinger, J. O., Div. Mgr., Mead Smith St., Perth Amboy, N. J. (Calif.) ea 
Corp., Nashville Div., 64th & | (N.J.) | Bower, R. V., El Paso, Ill. (Cen. a 
Centennial Blvd., Nashville 9, | Borchardt, Jack A., Asst. Prof. of St) 
Tenn. (Ky.-Tenn.) | Civ. Engrg, Univ. of Mich., | Bower, Stanley, Supt. of Utils., Pub. : 
Bogan, Richard H., Grad. Stud., | Ann Arbor, Mich. (Mich.) Administration, 1749 
Mass. Inst. Tech., 269 Westgate, | Borchers. F. W., Bristol Co., Wat- Stamford Rd., Willow Run, Mich a 
W., Cambridge 39, Mass. (New| erbury, Conn. (Assoc.) (Mich.) 
Eng.) Bowering, R., Pub. Health Engr., 
Bogardus, F. F., Cleveland Mgr., Prov. Bd. of Health, Parliament 
Roots Connersville Blower Corp., (New Eng.) Bidgs., Victoria, C., Can. 
Bogardus, Theodore S., Prof. of espie, Box 1048 Jacksonville 1, | “Dist.” of Indianapolis, 7051 _N. 
Engrg., Baldwin Wallace College Tacoma Ave., Indianapolis, Ind 
303 Race St., Berea, Ohio (Pa.; | (Cen. St.) 
Dua!l-Ohio | sst. to Chief Engr., 330 Madison 
Bog Supt Ave., New York 17, N. Y. (Corp. 
ogenhagen, arence Supt., N.Y.) Stries, 
Sewage Trt. Pit., 313 15th St., | Cleveland, Ohio (Ohio) 
Fo rise. Borden, Eidon E., Res. Mgr., Sew- 
B ining = : | age Trt. Plt., Rt. 1, Hastings, Tony Supt., Sewage 
Bogert, L., ons. Engr. vart- | Neb. (Neb.) rt. State Prisun, 1113 Sey- 
ner, Clinton L. Bogert Assocs. | Borden, Olney, Cons. Engr, 109 | 
624 Madison Ave., New York, , Bowler, Edmond W., Prof., Univ 
N. Y. (NY,) Dwyer Ave., Liberty, N. Y. H: 
: | (N.Y.) of New ampshire, Durham, 
Borgford, T. B., San. Engr., Cana- | E 534 
Assocs. 153 W. Borest Ave. Tea- dian Industries, Ltd., 5190 Bea- Millike Whi 
neck, N. J. (N.Y.)_ consfield Ave., Montreal 29, Que., (Calif) ve., ittier, Calif. 
ry Boriss, Marion E., City Engr., 205 Bowman, Supt., 
Schenectady, N. ¥. (N.Y.) "| City Hall, Chattanooga, Tenn. | (Ohio) Mall 
Bogost, Meyer S., San. Engr., Pub 
| Borland, Sherwood, Clay Sewer Pipe | Bowrey, A. M. A., Sr. San. Engr., 
} Assn. lene St.. Col A. M. I. San. Engrg. 3 Priory 
No. 128,’Fleet_P. O., San’ Fran- | sn., SE. Long St., Columbus, | pi,“ Rd.. Launceston, Cornwall 
ie Bogren, George G., Cons. Engr., orland, Victor J., Engr. & Chief 
3 Weston & 14 Draftsman, Los Angeles Co. Sani- — yoy 
Boston 8. Mass. (New Eng.) | tation Dist., 2020 W. Beverly rs ag Hall “Val 
; |  Blyd., Los” Angeles 4, Calif. ity Hall, Halifax, Nova Scotia 3 
Borncamp, W. E., Vice Pres., | Boxley, Jack D., Mgr., Sewerage & 
Mi ew Eng | Dalle Wat. Wks. Comm., P. O. Box 31, 
Role. Ralph D.. Chief Enz Pitts. | Holley Pit., Duffy Mott Co., Inc., Hopkinsville. Ky Pag pe, 
: a hic 116 Albion St., Holley, N. Y. opkinsville, y. (Ky.-Tenn.) 
Way Pa (Pa) | (N.Y.) Boyce, Earnest, Prof,, Mun. & San. 
: Bolenius, Robert M., Chem. & Chief | Borner. L. Lyle, Asst. City Engr. | Arbor,” Mich. 
Oner.. Sewase Trt. D | 726 Michigan Ave., East Lansing, Mich) 
: Willow Grove Pa. | Mich. (Mich.) B h E.. E N. Y.C 
Bolin, R. R., Field Engr., Chain | Borie, Edwin F.. Chief Engr. | id." of Wat. Supply, 9304 210th 
Belt Co., 366 Brannon St., San | ewage Melbourne & Metro. Bd Pl., Queens Vills 8, N. Y 3 
Franciseo 7, Calif, (Calif) | of Wks., 110 Spencer St., Mel- (x'y 
Bollen, Walter B., Prof. of Bacteriol- Boyd, James J., Cons. Engr., J. C. 
ogy, Oreg. State College, Corvallis, | Juan Remington, Jr., 503 Market St., ‘an 
Oreg. (Pac. N.W.) | Camden, N. J. (N.J.) 
Bolton, James F., Ames Crosta Mills | | Boydston, James_R., Assoc. San. 
‘ & Co., Ltd., Moss Iron Wks., Bosch, Herbert Prof. of Pub. |  Engr., State San. Auth., 2240 
pees Heywood, Lancs., Eng. (ISP) | Health Engrg., Univ. of Minn., | SE. 59th Ave., Portland 6, Oreg. ve 
Bolton, John M., Jr., San. Engr., Minneapolis Minn. (Cen. St.) | (Pac. N.W.) 
Sets State Dept. of Pub. Health, 304 Bosworth, R. F., Denne, Town | Boyle, J. R., Cons. City Engrs a 
Dexter Ave., Montgomery 4, Ala. Engr., 2 Davis Dr., Newmarket, | 328 Spurgeon Bldg., Santa Ana 
(Ala.) | Ont., Can. (Can.) | Calif. (Calif.) 
| Both, Jack, Mer., Diamond Engrg. | Boyles, X. P., Dist. Health Engr.. 
~ | & Constr. Co., 18 Gordon St., | State Dept. of Health, 1614 13th 
| Belleville, Ont., Can. (Can.) N., Fort Dodge, Iowa 
one Bothwell, John I., Supvr. of Pub. (Towa) 
ee Bond, Eugene L., Dept. of Sts. & | Wks," P.O. Box 507, Culver | Bozeman, City of, Att: M. E - 
Mass. (New Eng.) | City, Calif. (Calif.) | Henderson, City Mer., Bozeman 
Bonderson, Paul R., Exec. Off. Bott, Roderick F., Dist. Engr., Mont. (Corp. Mont.) 
oe Central Coastal Reg. Wat. Poll., | State Bd. of Health, 417% N. | Bradac, Charles _ J., Asst. Tech., an 
: Obispo, Calif. (Calif.) en. St. r., R. D. 1, Allison Park, Pa ro} 
oe Bondietti, Lester, Relief Oper. & | Bottomley, C. D., Dorr-Oliver Co., | (Pa.) 2 
Maint. Man, Sewage Trt. Pit., | Ltd., Abford House, Wilton Rd., | Braden, H. L., Chief Chem., Re- 
- age 127 North F St., Lompoc, Calif. | (Victoria), London, S.W. 1, Eng. public Steel Corp., Pine St., War- 12 
(Calif.) (ISP) ren, Ohio (Ohio) 
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Bradlee, Warren R., Ford, Bacon & Brelje, Walter E., Engr., State Reg. Brockway, George S., Cons. Engr., 
Davis, Inc., 39 Broadway, New | Wat. Poll. Contr. Bd. No. 4-Los | 402 Guaranty Bidg., W. Palm 
York 6, N. Y. (N.Y.) | Angeles, 1420 Emory Dr., Whit- Beach, Fla. (Fla.) 

Bradley, F. E., Supt., Coline Gaso- | _ tier, Calif. (Calif.) Brodbeck, Luther, Supt., Sewage Trt 
line Corp., 4549 Produce Plaza, | Brenchick, William P., Salesman, Pit., Alma, Mich. ( Mich.) 

Los Angeles 58, Calif. (Calif.) Johns-Manville Corp., 46 Lincoln Brodie, Omer H., City Engr., 426 

Bradley, Harold D., Commr. of Sts., | | St-, Lexington 73, Mass. (New Third St., San’ Bernardino, Calif. 
90 Albert St., Toronto, Ont., Can. | Eng.) (Calif.) 
(Can.) Brensley, Albert A., Cons. Engr., | Brody, James, Oper., Sewage Trt 

Bradley, Whitney L., Asst. City Warren & Van Praag, 310 S. | Pit., 417 Melrose Ave., Glen 
Engr., Kitchener, Ont., Can. | Linden, Decatur, Ill. (Cen. St.) Ellyn, Ill. (Cen. St.) 
(Can.) Breter, William C., Mech. Engr., | Broge, Herbert C., Plt. Chem , 3806 

Bradner, Basil E., Supt., Pub. Wks. General Electric Co., 2901 E.| We." Liberty St., Cincinnati 5, 
& Hwys., 240 Halstead Ave., Lake Rd., Erie, Pa. (Pa.) Ohio (Ohio) 

Harrison, N. Y. (N.Y.) srett, Sam, Asst. Engr., Interstate | Brondstetter, Cecil W., Pit. Supt., 

Bradney, Leland, Chem., Sewage | San. Comm., 1097 Walton Ave.,| Ferro Stamping & Mfg. Co., Box 
Trt. Pit., City Hall, Sioux Falls, Bronx, New York 52, N. Y. 191, Mt. Pleasant, Mich. (Mich. ) 
S. Dak. (Cen. St.) (N.Y. . Brooklyn, Town of, c’o Harold R 
srady, Fred D., Cons Engr., | Bretzer, Val, Asst. Oper., Onondaga Mohr, Brooklyn, Iowa (Iowa) 
Spearfish, S. Dak. (S. Dak.) | Pub. Wks. Comm., 241 Mather | Vie? 

Brady, Sidney ©., Res. Chem St., Syracuse 3, N. Y. (N.Y.) "seed Chen 

sidney es. em., rowheac sime & hem. Co., 7 
Humble Oil & Refining Co., y Robert, San. Engr., State S. Alvarado St., Los Angeles 4 
2517 Elvinta St., Baytown, Tex. | ept. of Pub. Wks., ea N Calif. (Calif.) 

(Tex.) . . Colton, Calif. (Calif.) Brosnan, William, Asst. Plt. Oper., 

Bragg, A. O., Tech. Dir., Nelson | Brickenden, F. M., Supvr. Engr., 65 Ruthland Rd., Freeport, N. Y 
Chem. Co., 12345 Schaefer Hwy.,| Pub. Health Engrg. Div., Dept (N.Y.) 

Detroit 27, Mich. (Mich.) of Natl. Health & Welfare, Rm. Broughton, John R., Civ. 

Pic Davis A., Jr., Metz ist, 207, Scientific Bldg., 425% Port- Gladdi McBez & Cc 

Circle, Huntington, W. Va. (W. (Can.) 
Va.) Bricker, William Supt.. Brower, J. Singleton, Oper., Sewage 

Sewerage System, Bristol, Tenn. 
Coll Ave., Indianapolis, . | Bridges, Fitz J., Surveyor, Walter) 
(Cene St.) J. Lehner & Sons, 204 Lawyers — James, 

Bragstad, R. E., City Engr., City Bldg., Mt. Clemens, Mich. Wis (Cen. St ne ie lene ‘ 
Hall, Sioux Falls, §. Dak.’ (Cen. | Mich.) 
St.) Briggs, Henry C., San. Engr., State ‘Catali Ave Ci 

Bd. of Health, 1608 S. Randolph 37. Ohi (Ohio) 
Pipe & Co St., Indianapolis, Ind. (Cen. St.) | 

Braine, C. D Cons. Engr., c/o | Briggs, 

Brakenridge, Charles, Cons. Engr.,| p,; i Brown, Edmund H., State Dept. of 

Vancouver, State Dept. of Health, State Of. | St., 

sraner, Wu iam an. “ngr., | Brigham, John C., Jr., Sales Engr., irown, E wait rof., art- 
onkers 3, N. (Fed.) Fernwood Ave., Upper Montclair, | Engrg., Hanover, N. New 

Brannock, D. York, Supt., Sewage | N. J. (N.Y.) | Eng.) 

& Wat. Pit., 4B Brookwood Gar- | Brown Engrg. Co., K. P. Bldg. 
Des Moines 8, Iowa (Iowa) 

srow ene M., Sewe' 

Brantingham, L. R.. Plt. Engr Brinck, Clathorne W., Jr., Asst. 
Mullins Mfg. Corp., Liberty Pit.; + Div, of San. Engrg. State Angeles 34, Calif. (Ariz.) 
Sewage Dept., Forrest City, Ark, | Brinck, Sven, Civ. Engr., Vatten- 

Bras, Rafael, Aqueduct & Sewer Sundsvall, Sweden (Sweden) 
Serv., Box’ 2832, San Juan 12,| Brink, C. A., City Engr., 233 
CPR) State St., Clare, Mich. (Mich.) Se 

Brask, Gerald I., San. Engr., Con- | Brinkerhoff. W., Seve. ae & Eng. (ISP) E 
soer, Townsend & Assocs., 4918 Sewer Dept., olbrook, Ariz. | Brown, James M., Jr., San Engr 
Hull, Apt. 2B, Skokie, Ill. (Cen (Ariz.) "Cyanamid "Co., Lederle 
St.) Brisco, G. N., Mun. Engr., Trafalgar Lab., 22 Sanford Ave., Emerson 

Brastow, Thomas F., Tech. Supt., Post Office, Ont., Can. (Can.) a. 3 tea 
American Viscose Corp., Front Bristol Laboratories, Inc., Att: J. Brown, John L., Jr., Cannon Mills 
Royal, Va. (Va.) D. MecNitt, Vice-Pres., Thomp- Co., Wat. Dept., Kannapolis 

Braun, Emmett H., Oper., Sewage son Rd., E. Syracuse, N. Y. N. C. (N.C.) 

Trt. Pit., 911 Times Ave., Bremer- (Corp. N.Y.) | Brown, Mrs. K. V., Clerk, Grantham 
ton, Wash. (Pac. N.W.) Britt, C. E., Chem., L. O. F. Glass | Twp., 148 King St., St. Catharines 

Braun, Leo, Asst. Engr., H. W Co., Plaskon Div., Tech. Serv. |  Ont., Can. (Can.) 

Jorgensen, Anglo Bank Bidg., Dept., 505 S. Maple St., Bowling | Brown, Kenneth R., Assoc. Engr 
Room 228, Fresno, Calif. (Calif.) Green, Ohio (Ohio) O'Brien & Gere, 204 E. Jefferson 

Bravender, Norris F., Supt., Sewer | Britton, A. A., Jr., Gen. Mer., | St., Syracuse 2, N. Y. (N.Y.) 
Maint., Los Angeles Co., 8 W. Carpenter Steel Co., Reading, Pa Brown, Kenneth W., Chem. Engr., 
2nd St., Los Angeles 12, Cali (Pa.) Brown & Caldwell, 66 Mint St.. 
(Calif.) | Britton, Benjamin A., Jr., Oper San Francisco 3, Calif. (Calif.) 

Brdar, J. S., Supt. of Sewers, P. O Sewage Trt. Pit., Forest Rd Brown, R. Norman, Asst. San. Engr.. 
Box 590, Sterling, Colo. (Rky. Noroton Heights, Conn. (New | Chicago Pump Co., 622 Diversey 
Mtn.) | Eng.) Pkwy., Chicago 14, Ill. (Cen. St.) 

Breitzman, J. J., Dist. Sales Engr., | Broadnax, J. E., Supt., Wat. & | Brown, Robert, San Engr., State 
Chain Belt Co., 1611 Dragon St., Sewage Pits., Southern’ nenery Dept. of Health, 18 Pearl St., 
Dallas 2. Tex. (Tex.) & Print Wks., Taylors, S. C. (S.C.) Utica, N. Y. (NLY.) 


Burlington, N. C Lyman, (SC) 
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Brown, Ronald B., Cons. Engr., 141 Buchanan, A. N., Oper. & Maint. | Burde, Frank R., San. Engr., Natl 
Pierrepont Ave., Rutherford, Supt., Silver Springs, Fla. (Fla.) Council for Stream Improvement, 
N. J. (N.J.) Buchanan, H. C., Supt., Sewage & 331 Lockwood Dr., Paramus, N. 

Brown, W. Fillingham, Engr., Colne Wat., Duel Vocational Inst., J. (N.J.) 

Valley Sewerage Bd., ‘Claxton,” Tracy, Calif., 348 Sycamore, | Burden, Harry P., Dean, Tufts Col- 
Copthorne Rd., Richmansworth, Manteca, Calif. (Calif.) lege, Engrg. School, Medford 55, 
Herts., Eng. (ISE) Buchanan, W. Franklin, Engr., Boro. Mass. (New Eng.) 

P trown, Wade G., Chem., Wat. & of Metuchen, 407 Main St., | Burden, Dr. Robert P., Rockefeller 
Sewer Dept., 1317 Arnette Ave., Metuchen, N. J. (NJ.) Foundation, 20 Rue de la Baume, 
Durham, N. C. (N.C.) Buck, George H., Partner, Buck, Paris 8e, France (New Eng.) 

Brown, Walter H., Jr., Sales Engr., Seifert & Jost, 131 S. Woodland | Burdick, George E., Biologist, State 
Builders-Providence, Inc., 12 Her- St., Englewood, N. J. (N.Y.) Conserv. Dept., Arcade Bildg., 
sey Rd., Cranston 10, R. I. (New | Buck, Robinson D., Cons. Engr., Albany 7, N. Y. (N.Y.) 

® Eng.; Assoc.) Buck & Buck, 650 Main St., | Burdoin, Allen J., Cons. Engr., 85 

Browne, Ben H., Engr., Pacific Wat. Hartford, Conn. (New Eng.) Washington St., Wellesley Hills, 
Wks. Supply, 2900 Ist Ave., S., 3uck, Ross J., Cons. Engr., 501 E. Mass. (New Eng.) 

Seattle, Wash. (Pac. N.W.) Main Cross St., Edinburg, Ind Burger, A. A., Cons. Engr., Havens 

Browne, F. G., Engr., Teck Twp., (Cen. St.) & Emerson, 3306 Elsmere Rd., 
Kirkland Lake, Ont., Can. (Can.) | Buck, T. C., Jr., Asst. Dir., Bur. Shaker Heights 20, Ohio (Ohio) 

Browne, Floyd G., Cons. Engr., of Labs., City Health Dept., 3514 | Burgeson, J. H., Supt., Sewage Trt., 
Ployd G. Browne & Assocs., Box Clifton ‘Ave., Baltimore 16, Md. State Hosp., 100 Barnard Rd., 
27, Marion, Ohio (Ohio; Dual— (Md.-Del.) Manteno, Ill. (Cen. St.) 

Mich.) Bucklen, Ralph P., Asst. Chief | Burgess, Frederick J., Asst. San. 

Browning, Cecil W., Reg. San. Engr., Oper., Lake City Sewer Dist., Engr., State Sanitation Auth., 
State Dept. of Pub. Health, 218 4905 236th St., S.W., Edmonds, 1400 S.W. Sth Ave., Portland 1, 
W. Main St., Carbondale, Ill. Wash. (Pac. N.W.) j Oreg. (Pac. N.W.) 

(Cen. St.) Buckley, E. J., Sales Engr., W. J. | Burgess, Holla, Supt., Sewer System, 
iirownlee, Donald L., Foreman, Sew- Westaway Co., Ltd., 38 Main St., 15 N. Walnut St., Cookeville, 

age Trt. Pit., 907 E. Lincoln St., Wa Hamilton, Ont., Can. (Can.) Tenn. (Ky.-Tenn.) 

Wellington, Kans. (Kans.) Bucksteeg, Dr. W., Ruhrverb., Trap- | Burgess, Kenney, Oper., Sewage Trt 

Brownridge, F. B., Town Clerk, penbergstr. 32, Essen, Germany Pit., 56 Felice St., Salinas, Calif. 
Cornwall, Ont., Can. (Can.) (Germany) (Calif.) 

Bruce, A., Chief Engr. Dept., | The Budd Company, Red Lion & | Burke, George W., Jr., San. Engr., 
Northern Outfall Wks., Beckton, Verree Rds., Bustleton, Philadel- USPHS, Environmental Health 
London, E. 6, Eng. (ISP) phia, Pa. (Corp. Pa.) Center, 6712 Miami Ave., Maderia, 

Bruce, Donald A., Supt. of Sts., | Budd, W. E., Dorr Co., 811 W. Ohio (Fed.) 

City Hall, Rm. 10, Santa Cruz, Seventh St., Los Angeles 17, | Burke, Jack, Field Engr., Fischer 
Calif. (Calif.) Calif. (Calif.) |  & Porter Co., Chlorination Div., 

Rruce, Thomas K., Supt., San. Bd., | Buderman, Sam, Engr., Universal | Hatboro, Pa. (Pa.; Assoc.) 
Bluefield, Ww. Va. CW. Va.: Dual Concrete Co., 804 A sii Bldg., | Burley, Fred H., Supt., Sewage Trt. 
-Va.) Wheeling, W. Va. (W. Va.) | Pit., 12772 Ilene, Detroit 4, 

Kruggink, Raymond, Jr., Jr. Engr., | Budrick, Robert J., San. Engr., | Mich. (Mich.) 

Engrg. Dept., City Hall, Grand Jersey City Wat. Wks., P. 0. Box | Burlingame, Roland S., pe Engr., 
Rapids, Mich. (Mich.) 387, Boonton, N. J. (N.J.) Camp, Dresser & McKee, 6 

Brunick, Vincent P., Oper., Sewage | Buercklin, M. A., Jr., Chem., Sew- | Beacon St., Boston, Mass. (New 
Trt. Plt., 60 Albatross Rd., age Pit., Municipal Bldg., Okla- Eng.) 

Quincy 69, Mass. (New Eng.) | homa City, Okla. (Okla.) Burman, A. D., 41 Trinley Rd., 

Brunn, Philip A., Jr., Mgr., Philip | Bugbee, Julius W., 246 Lowell Ave., en ge Glasgow, W. 3, 

A. Brunn, Jr., Sanitation, Div., | Providence 9, R. I. (New Eng.) cotland (ISP) 
Ingomar, Pa. (Pa.) | Bugbee, Raymond C., Oper., Sewage | Burn, G. A. H., Assoc. San. Engr., 
srunner, Paul L., Chem., Sewage | Trt. Plt., 17 Monument St., Ont. Dept. of Health, Parliament 
Trt. ‘Plt., 1223 Swinney Ave., | Groton, Conn. (New Eng.) ot Toronto 2, Ont., Can 
Fort Wayne, Ind. (Cen. St.) Bull, C. C., Cons. Engr., Burgess (<s8;) oa 

Brunson, Rex, Dist. Engr., Clay & Niple, 584 E. Broad St., Colum- | Burnett, A. H., Supt., Union Sewer 
Products Assn., 206 N. Pine bus 15, Ohio (Ohio) 
Tonkawa, Okla.’ (Okla.) Bullard, Lyman G., Talbot Woot | _ “imico, Can. (Can.) 

Brunt, L. P., 36 Park Rd., Chis Combing Co., Elm St., Norton, | Burnett, J. E., Business Exec.. 
wick, London, W. 4, Eng. (ISP) Mass. (New Eng.) Ypsilanti State Hosp., Box A, 

‘ Ypsilanti, Mich. (Mich.) 

Brunty, Clarence E., Asst. Sewer | Bulot, Francis H., Pres., Francis 
Maint. Supt., L. A. Co. Engrg H. Bulot, Cons. Engr., 1041 E. Burnett, R. C., Supt., Disp. Pit. 

. Bide. Bin. 708, 108 W. 2nd St. Green St., Pasadena 1, Calif. Conway Springs, Kans. ( Kans.) 
Los hnaties 12, Calif. (Calif.) | (Calif.) Burns, Don, City Engr., Sewerage 

Pruse, W. E., Quality Contr. Mgr.. | Bumstead, John C., Cons. Engr., Dept., Richmond, Ky. (Ky.-Tenn.) 
Ill. Tool Fine” St. Charles Rd., Alfred LeFever & Assocs., 2933 | Burney, John, see Wannamaker 
Elgin, Ill. (Cen. St.) Woodburn Ave., Cincinnati 6, Chem. Co. 

. a Bryan, A. C., Design Engr., Dept. Ohio (Ohio) Burns & McDonnell E., Engrg. Co., 
of Pub. Whks., 777 Suebarnett, | Bundesanstalt fur Gewasserkunde, Att: Mr. Wymore, P. O. Box 
x Houston 18, Tex. (Tex.) Rheinanlagen 15, Koblenz, Ger- 7088, Kansas City, Mo. (Mo.) 

Bryan, Edward H., 4614 E. Ash- many (Germany) Burns, Thomas, Gen. Staff Engr., 
man St., Midland, Mich. (Cen Bundy, R. C., Wks. Engr., E. I. Hotpoint Co., Wks. Engrg. Div.. 
St.) du Pont de Nemours Co., P. O. 5600 W. Taylor St., Chicago 44, 

Bryan, J. R., Dir. Pub. Wks., City | Box 1217, Parkersburg, W. Va. Ill. (Cen. St.) 

Hall, McKinney, Tex. (Tex.) ;  (W. Va.) Burnson, Blair I., San. Engr., E 

Bryant, Charles J. Supt., Sewage | Bunger, L. R., Sinclair Refining Bay Mun. Utils. Dist., Box 720, 
Trt. Wks., E. First St., | = to aces) E. Oakland 4, Calif. (Calif.) 
Springfield, ‘oa? “(Ohio) icago, In en. St Burr, R. S., American Brass Co., 
Bryant, Earl O., Asst. Dir., Res. | Burack, W. D., Engr., Chem. Constr. Waterbury, Conn., (New Eng.) 
& Development, Ecusta Paper | Corp., 732 , Northfield Ave., W. sg 
Corp., Pisgah Forest, N. C. (N.C.) | Orange, N. J. (N.J.) Burrell, Robert, Oper. Sewage Trt. 

Brydon, Harry M., Supt., Dover — Lyman Y. U. S. Army, 106 oe yi St., W. Haven, 
Sewerage Auth., Toms River, N. 16th St., Bloomfield, N. J. sean. (New Bag.) 

5. Gi (Mich) Burrin, Thomas J., Supt., of Utils., 

Bubbis, N. S., Acting Gen. Mgr., | Burch, Paul F., Mayor, 137 Prospect | 206 W. Washington St., Lebanon, 
Greater Winnipeg San. Dist., 455 St., Rockford, Mich. (Mich.) Ind. (Cen. St. 

Ellice Ave., Winnipeg, Man., | Burcham, Frank, Pit. Oper., Rt. 3, | Burt, Clarenc ‘a Dir. of Pub 


Can. (Can.) Colville, Wash. (Pac. N.W.) Wks.. Cass City, Mich. ( Mich.) 


. 
» 
: 
ly 
j 
be 
rv 
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SEWAGE AND INDUSTRIAL 


Kansas City 8, Mo. 


Denmark (Swed n) 


‘alaway, Wilson T., Instr. in San 
Science, Univ. 
of Engrg. 814 } 

Gainesville, Fla. (Fla.) 

‘alderara, O. J., San. Engr., Greeley 
& Hansen, 240 Lionel Rd., River- 
side, Ill. (Cen. St.) 
‘alderon, Pablo, P.R 
Sewer Serv., Box 2 
12, P. R. CR.) 
caldwell, David H., Cons. 
Brown & Caldwell, Cons. I 
66 Mint St San Francise« 
Calif. (Calif.) 

Maurice Asst. Vice- 
Pres. & Chief Tech., Doehler 
Jarvis Corp., 1501 Paris ‘Ave., S.E 
Grand Rapids 2, Mich. (Mich.) 

Res! H., Chem., Sewage 

River Rd., R 
Dayton 9, Ohio 


Aqueduct & 
San Juan 


(Ohio) 
allen, Majo y A., Chief 
Engr. For € 
114 W 


Springs, Colo 


Concrete 
328 


of Wi 
Seattle 99, Was sh 


(Pac. N 
‘amden, C Cons. Engr., P. 
O. Sox 243 Marietta, Ohio 
(Ohio) 
‘ameron, Alwyn J., San. Engr., 
Provincial Dept. of Health, Fred- 
ericton, N. B., Can. (Can.) 
ameron, W M., Asst. Chem., 
Mogden Purif. Wks., 20 Hall Rd., 
Isleworth, Middlesex, Eng. (ISP) 
‘amp, Thomas R., Partner, Camp, 
Dresser & McKee, Cons. Engrs 
6 Beacon St., Boston 8, Mass. 
(New Eng.) 
"ampanell: Joseph 
Engr., Fields Point } 
Box 5, Edgewood § 
dence 5, R. I. (New 
‘ampbell, Floyd R., Chief Chem., 
W Va. Pulp & Paper Co 
Tyrone, Pa. (Pa.) 
‘ampbell, Henry, Prof., R. I. State 
College, Kingston, R. I. (New 
Eng.) 
‘ampbell, J .., Supt., Hamilton 
Sewage Wks sothwell Bridge, 
Bothwell, Lanarkshire, Scotland 
(ISP) 
-ampbell, L. L., Supt. of Wks., 
Orangeville, Ont., Can. (Can.) 
‘ampbell, M. S., Sales Engr., H 
D. Fowler Co., Inc., P. 
3084, Seattle, Wash (Pac. 
‘ampbell, R., Town Engr., Barrie, 
Ont., Can. (Can.) 
‘ampbeil, Roderick W., Mfr. Rep., 
Walker Butler Co., 18915 Hilliard 
1., Rocky River 16, Ohio (Ohio) 
‘anham, Chester H., San. Engr., 
State Bd. of Health, 3517 Manor 
Ct., Indianapolis, Ind. (Cen. St.) 
Robert A., San. 


Chem 


‘anham, 

National 
20th St., N.W., 
D. C. (Cen. St.) 


‘apano, Sam J., Supt., Sewage Trt 
Pit., 650 Central Ave., Bound 
Brook, N. J. (N.J.) 

“apen, Charles H., Jr., Chief Engr., 
North Jersey Dist. Wat. Su nply 
Comm., 765 Nh Ave., 
Wanaque, N. J. ) 

“aplan, Louis R., Hall Labs, 
Inc., 1007 Sligo Pkwy., Tacoma 
Park, Md. (Va.) 


Washington 6, 


WASTES 


‘apron, John D., 


‘aravello, 


‘arl, Charles E., Dir., 


“arlin, Robert, Supt., 


‘arls, Harold M., Supt., 


‘arlson, E. T., Supt., 


‘armack, M. J., Megr., 


‘arnahan, 


Canners Assn., 1133 


‘arnwath, 


March, 1954 


Glamorgan Pipe 
& Foundry Co., Lynchburg, Va 
( Assoc.) 

Anthony, Sr., Oper., 
Ventnor-Margate Joint Sewage 
Comm., 106 N. Cornwall Ave., 
Ventnor, N. J (N.J.) 


‘ard, Bradley J., Asst. San. Engr., 


State Dept. of Pub. Health, 1001 

Coast Hiway, Santa Barbara, 

Calif. (Calif.) 

ardwell, Edward C., The Dorr Co., 

4917 N. Karlow Ave., Chicago, 
(Cen. St.) 

irey, Arnold G., Proj. Engr., 

Thomas Worcester, Inc., 85 School 

St., Melrose 76, Mass. (New 

Eng.) 

arey, James L., Asst. Supt., Sewer 

Maint. Div., 3155 Budan Ave., 


Los Angeles 32, Calif. (Calif.) 


‘arey, James W., Cons. Engr., 


Carey & Kramer, 1917 First Ave., 
Seattle 1, Wash. (Pac. N.W.) 
State Dept 
of Health, Div. of San. Engrg., 
Pierre, S. Dak. (S. Dak.) 

Sewage Trt. 
I'it., 1900 W. Belmont St., Pensa 
cola, Fla. (Fla.) 


‘arlo, Sebastian, Box 9206, Santurce, 
PLR R.) 


(P 


Sewage 
Irt. Pit., 132 Division, Cold- 
water, Mich. (Mich.) 


‘arlson, A. J., Supt., Wat. & Sew- 


ers, Knoxville, Ill (Cen. St.) 


“arlson, Carl E., Sales Engr., Wal 


lace & Tiernan Co., Inc., 1220 
S.W. Stark, Portland 5, Oreg 
(Pac. N.W.) 

Sewage Trt 
& Wat., P. O. Box 829, Sarasota 

Fla. (Fla.) 

arlson, Gustaf, Assoc., Alexander 
Potter Assocs., 801 Lincoln Ave., 
Sayville, L. I., N. Y¥. (N.J.) 


‘arlson, Paul R., Chem., Rock- 


ford San. Dist., 411 S. Chicago 
Ave., Rockford, Ill. (Cen. St.) 
arlson, Ralph S., Oper., Sewaxi 
Irt. Plt., 3936 17th Ave., S., 
Minneapolis 7, Minn. (Cen. St.) 
Kanawha 
Equip., Box 1426, Charles- 
ton 25, W. Va. (W. Va.) 


arman, Simon P., Cons. Engr., 
149 Leroy St., Binghamton, N. Y 
(N.Y.) 

Charles T., Poll. Contr. 
Engr., State Reg. Wat. Poll 
Contr. Bd. No. 5, 608 13th St., 
Sacramento 14, Calif. (Calif.) 


uney, C. J., Asst. Chem., Allied 
Dye & Chem. Corp., Natl. Aniline 
Div., 1051 S. Park Ave., Buffalo 
iurney, Harold E., 
802 W. 
( Ariz.) 


City Tech., 
Amelia, Phoenix 42, Ariz 


‘arnegie, S. Steve, Cons. Engr. 


Carnegie & Smith, 
rymple Dr., 
(La.) 


3000-A_ Dal- 
Baton Rouge 13, La 


James, Mer., Concrete 
Pipe, Ltd., 198 Riddell St., Wood 
stock, Ont., Can. (Can.) 


‘arollo, John A., Cons. Engr., 


Headman, Ferguson 
Engrs., 3308 N. 
Phoenix, Ariz. (Ariz.) 


& Carollo, 
Third St., 


‘arpenter, Carl B., Supt., San. 


Dist., 5143 Columbia Ave., 
mond, Ind. (Cen. St.; 
Hammond San. Dist.) 


Ham- 
Also see 


- ? 

eae Burt, Gordon L Supt., Sewage | ( 1 ¢ 

Trt., 5000 N. Columbia Ave., | 

Portland, Oreg (Pac. N.W.; : 

Dual—Calif.) | ( 

eae Burton, J. W., Sales Engr., Roberts | ( 

Filter Mfg. Co., Darby, Pa. (N.J.) 

ee Busby, A. L., Sales Mgr., Viking : 

Supply Corp., 325.5 W. Tribb, | 

Memphis, Tenn. (Ark.) 

Busch, Arthur W., San. Develop- 

ment Engr., Infilco Inc., 1743 E. | 

gs Adelaide Dr., Apt. 5, Tucson, | ( 

Ariz. (Ariz.) | 

akc Busch, Carl G., Res. Engr., L. A. ‘ : 

Co. Sanitation Dist., 318 E. Olive |, 

oe St., Compton, Calif. (Calif.) 

Busciglio, Dominic C., Res. Asst., 5 

nes Univ. of Fla., Dept. of Civ. 

: Engrg., San. Research  Lab., ( 

ee Gainesville, Fla. (Fla.) 5 

Busck, Arnold, Sub. Okse., Kjbmag- | : 

Copenhagen K, Den- | 

Bush, Albert F., Asst. Prof. of Ent 

a Engrg., Univ. of Calif., 18057 lorado | ‘ 

Rayen St., Northridge, Calif. | (Cen. St 

re ea Bush, Bernard S., Dist. Engr., State | Products Assn ( 

ne eae ‘ Dept. of Health, Kirby Health | Third Ave.. V 

Center, Wilkes-Barre, Pa. (Pa.) | 

ae send Brighton & Pittsford Sewer Dists., | : 

oD 174 Meadow Dr., Rochester 18, | ( 

N. Y. (N.Y.) 

Bush, Paul J., Supt. of Utils. 814 | 

ae Bushee, Ralph J., Chief San. Engr., | ( es 

oe LaSalle St., S. Bend, Ind. (Cen. | i 
St.) 

An Bussemer, Fred C., Wallace & Tier- : 

nan Co., Inc. 22556-2553) MeGoo | ( 

al Buswell, A. M., Chief, State Water | ‘ ( ‘ 
Survey, Box 232, Urbana, IIl. 

(Cen. St.) 

te Lindell Blvd., St. Louis, Mo. | ‘ 

pane Butler, Robert G., Jr. Res. Engr., ( ‘ 

Univ. of Calif., Richmond Field | ¢ 

Sta., 1301 S. 46th St., Richmond 

ae 4, Calif. (Calif.) : 

ee Butrico, Frank A., USPHS, Federal | ( 

Security Agency, 42 Broadway, | 

New York 4, N. Y. (Fed.) 

an Buttenheim, Edgar J., Pres., Ameri- | 

can City Magazine, 470 Fourth | 

Ave., New York, N. Y. (Assoc.) 

Butterfield, C. T., Bact., USPHS, | 

ee 1523 N.W. 11th Rd., Gainesville, | ss 

Fa (Fed ) 

Bye, Norval E., Town Clerk, | 

Thorold, Ont., Can. (Can.) 

Bye-Jorgensen, J., Managing Dir., ( : 

I. Kriiger A'S, Christiansgade 22, 

| 
Byrd, Kenneth 1000- | 

win Engrs., Inc., 2111 S. 7th 
Ave., Birmingham 5, Ala. (Ala.) 

Byron, John C., San. Engr., State | 

cae Dept. of Pub. Wks., 19 Euclid | 

ae Cahaly, Fozi M., Cons. Engr., Fay, | ¢ ( 

Spofford & Thorndike, 43 Everett | 

ae St., Arlington, Mass. (New Eng.) | 

Caird, James M., Cons. Chem., Can- | 

Se Cairns, K. C., 265 Daly Ave., Ot- 

tawa Ont., Can. (Can.) ( 

Cairns, Theodore, Plt. Chem., Stand ( 

ard Pressed Steel Co., Jenkin- 

town, Pa. (Pa.) 

| 
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Carpenter, Harry C., Cons. 
Carpenter & Estance, 218 Wisner 
Ave., Middletown, N. Y. (N.Y.) 

Carpenter, Harry E., Asst. Oper., 
Sewage Trt. Pit., 33 Carlton Ave., 
Port Washington, N. Y. (N.Y.) 
‘arpenter, Howard F., Oper., Sew- 
age Trt. Pit., 2 Ernest St., 
Providence, R. I. (New Eng.) 
‘arr, Charles J., Oper. Engr., 
Miami Marine Corps Air Sta., 
Box 851, Ojus, Fla. (Fla.) 
‘arreras, William, Stud. Oper. & 
Tech., U 
Pit., P. O. Box 3159, Univ. Sta., 
Gainesville, Fla. (Fla.) 

‘arroll, City of, c/o City Clerk, 
City Hall, Carroll, lowa (Iowa) 

Carroll, Robert B., Civ. Engr., 
Toltz King & Day, Inc., 5749 
Grand Ave., S., Minneapolis 19, 
Minn. (Cen. St.) 


N. Rosemead 
City, Calif. 


Drillers Assn., 5567 
Blvd., Temple 
(Calif.) 

‘arson, Harley W., Leadman, Natl 
Gypsum Co., Wat. & Sewage 
Dept., P. O Parsons, 
Kans. (Kans.) 

‘arter, Gerald R., Partner, 
Switzer & Assocs., Cons. 
240 Meadowbrook Rd., 
Miss. (Ark.) 

‘arter, Melvin W., Sr 
Engr., USPHs, 
Health Center, 2064 Snowhill Dr., 
Apt. 1, Cincinnati 37, 
Tenn.) 

“arter, N. C., Chief Chem., 
Wood Steel Co., 
Pa. (Pa.) 

“arter, R. C., Sandford Fawcett & 
Partners, 53 Victoria St., London, 
S.W. 1, Eng. (ISE) 

‘aruthers, Dale E., Office Engr., 
Hubbell, Roth & Clark, 11015 
Mayfield, Livonia, Mich. (Mich.) 
‘arver, Charles E., Jr., Res. Asst., 
Mass. Inst. of Tech., Dept. of 
San. Engrg., Hydro-Lab Bldg. 
48, Cambridge 39, Mass. (New 
Eng.) 

‘ary, Fdmund S., Asst 
State Dept. of Pub 
W. Santa Ana, Fresno, 
(Calif.) 

Cary, W.. Dir. 
Pub. Health Engrg., 
Columbia Health Dept., 
ington, D. C. (Fed.) 

Cased, C. C., Supt.. 
Dept., Bremerton, 
N.W.) 


Engrs., 


Asst. San 


Conshohocken 


San. Engr.., 
Health, 944 

Calif 
Bur. of 


Dist. of 
Wash 


Wat 
(Pac 


City 
Wash 


Casazza, John B., 
Dept. of Pub. Health. 74 Front 
St., Worcester, Mass. (New Eng.) 

Case, C. William, Asst. City Engr., 
86 Cross St.,. Chatham, Ont., 
Can. (Can.) 

Case, Harry E., Sales Enzr., 
Corp., Suburban Station 
Philadelphia 3, Pa. (Pa.) 

Supt., 


Engr., State 


Dravo 
Bldg 


Case, Raymond G., 
ville-Pennsauken Joint Sewerage 
Comm., 6001 Browning Rd., 
Merchantville, N. J. 

Cashion, Robert L., Jr. Civ. Engr., 
Highway Dept., P. O. Box 1322, 
Main P. O., San 
Calif. (Cen. St.) 


Cass, Jules, see Kettering Lab. 


Cassanos, James G., Asst. Supt. & | 


Chem., 136 W. Main St., Water- 
bury 11, Conn. (New Eng.) 


Engr., | 


Jniv. of Fla. Sewage Trt. | 


| Cauffman, L 


Albert Caulfield, L. H. T., San 


Jackson, | 


Environmental | 
Ohio (Ky.- | 


Alan | 


Merchant- , 


Francisco 1, | 


CONSOLIDATED MEMBERSHIP DIRECTORY 


Cassels, W. L., Cons. Engr., 
Rideau St., Ottawa, Can. (Can.) 

Cassidy, C. R., Sales Engr., Dravo 
Corp., 4810 Prospect Ave., Cleve- 
land, Ohio (Ohio) 

Castell, Harold P., Pit. Oper., Vil- 
lage of Lawrence, 31 Mervin St., 
Inwood, L. L., N. Y. (N.Y.) 

Caster, Arthur D., City Engr., Div. 
of Engrg., 38 Arcadia Pl., Cin- 
cinnati 8, Ohio (Ohio) 

Catapano, Vincent, Asst Supt., 
Dept. of Pub. Wks., 336 Salina 
Ave., Dearborn, Mich. ( Mich.) 

Cate, Donald W., Chief Chem., 
Firestone Tire & Rubber Co., 381 
W. Wilbeth Rd., Akron, Ohio 
(Ohio) 

Caton, M. O., Dist. San. Engr., 
State Bd. of Health, Box 363, 
Ayden, N. C. (N.C.) 


| Catto, R. W., Chief Engr., Comm 
Carroll, T. M., Mer., Water Well | 


of Penitentiaries, Justice 
Ottawa, Ont., Can. (Can.) 


Bidg., 


x E., Supt., Esso 
Standard Oi! Co., 21 S. 12th St., 
Philadelphia 1, Pa. (Pa). 
Caughran, Lloyd, Oper., Sewage Plt., 
Camp Crowder, Mo., 326 Patter- 
son St., Neosho, Mo. (Mo.) 


Engr., 
Engrs., 


Watts & Baker Ltd., San 
Singapore, 


STE, 
Malaya (ISE) 

Cave, Reginald J., 
Georgia St., 
Can. (Can.) 

Cave, Thomas, Asst. Plt. Oper., 
Gowanda State Hosp., 130 John- 
son, St., Gowanda, N. Y. (N.Y.) 


‘aulwell, Wilson B., Oper., Sewage 
Trt. Pit.. 223 W. Franklin St., 
Ephrata, Pa. (Pa.) 
‘auwenberg, W. J., see 
Cyanamid Co. 
‘averly, David S., Asst. San. Engr., 
Ont. Dept. of Health, 807 Rich- 
mond St., W., Toronto 3, Ont., 
Can. (Can.) 
‘ecil, Lawrence K., 
filco Inc., Rt. 6, 
Ariz. (Ariz.) 
“edar Falls, 
Dept... City 
Towa (Towa) 
“ederberg, C. R., Dist. 
lace & Tiernan Co., 
Dahlia St., Denver, 
Mtn.) 
‘ederstrom, Bertil, 
Norrtullsgatan 63, V, 
Sweden (Sweden) 
‘ella, J. R., Crane 
Industrial Sales 
Fitting Dept., 
ve., Chicago 5, TH 


1770 W 
Vancouver, B. C., 


American 


Vice-Pres., In- 
Sox 535, Tucson, 


City of, cc 


» Engrg 
Hall, Cedar 


Falls, 


Mer., Wal- 
Inc., 1420 
Colo. (Rky 


Engr., 
Stockholm, 
Co., Purchased 
Sect., Valve & 
836 S. Michigan 
(Assoc.) 
“enicola, Samuel, Supt., Sewage Trt. 
Pit., 209 Huvler St., S. Hacken 
sack, N. J. (N.J.) 

‘entral Engrg. 
FE. Robinson, 
Mont.) 
“entral Steel Tank Co., Att: H. 
S. Ulrich, Wat. Tank Repair & 
Maint., P. O. Box 1742, Wichita 
1, Kans. (Corp. Kans.) 


‘erny, Prof. Adolf, Vorstand der 
Bundesanstalt fur Wasserbiologie 
und Abwasserforchung, c/o I. 
Dardel, Engr., Aarberg (Berne), 
Switzerland (Swiss) 

Cerny, Paul J., 
Co., Barry 
(N.Y.) 


Corp., Att: 
Williston, 


Lynn 
N. Dak. 


(Corp 


Dorr 
Conn 


Sales Engr., 
Stamford, 
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18 ; Chairman, The, Sewage Wks. Disp 


Committee, Deighton, Hudders- 
field, Yorks., Eng. (ISP) 

Chalmers, A. E., City Engr., City 
Hall, Peterborough, Ont., Can 
(Can.) 

Chamberlain, L. H., 
ers-Pacific, Inc., Drawer 5, Sta 
A, Berkeley 2, Calif. (Calif.) 

Chamberlin, Noel §., San. Chem., 
Tech. Serv. Div., Wallace & 
Tiernan Co., Inc., 9 Sherman 
Ave., Pompton Plains, N. J. (Pa.; 
Dual—Ohio) 

Chamblin, A. F., Supt., Sewage Trt., 
Arlington County Va., 3401 S 
Glebe Rd., Arlington, Va. (Va.) 

Chandler, William F., Jr., Oper.- 
Chem. Jefferson County, Box 732, 
Rt. 15, Birmingham, Ala. (Ala) 

Chang, Howard T., C 
Div. of Sewers, Dept. 
Wks., 2412 Bingham St., 
lulu, Hawaii (Calif.) 

‘hanin, Gerson, Chief San 
E. Bay Mun. Util. 
Box 616, Bayshore Sta., Oak 
land 23, Calif. (Calif.) 

“hanlett, Emil T., Assoc. Prof., 
Div. of San. Engrg., Univ. of 
N. C., Box 899, Chapel Hill, 
N.C... 

*hapman, A. E., San. Engr. & Co 
San. Off., E. Suffolk Co. Council, 
County Hall, Ipswich, Eng. (ISE) 
*hapman, C. C., Rowe & Chapman. 
Engrs., P. O. Box 205, Williston, 

*hapman, Harry C., Supt. of Maint., 
‘o. San. Dists., 3615 Virginia 
Rd., Los Angeles 16, Calif 
(Calif.) 

“hapman, W. 
Salem, Va. (Va.) 

“harbonneau, Thomas, Dist. Mer.. 
Permutit Co., 2344 Cedar Shores 
Circle, Jacksonville, Fla. (Fla.) 

‘harles City, City of, c/o Dept. of 
Sewers, Charles City, Iowa (Iowa) 
‘hariton, David B., Owner-Megr 
Chariton Labs., P. O. Box 1048 
Portland 7, Oreg. (Pac. N.W.) 
‘hase, David G., Dist. Ener., Clay 
Products Assn., 208 St 
Cheyenne, Wyo. (Rky. Mtn.) 
“hase, E. Sherman. Cons. Engr. & 
Partner, Metcalf & Eddy, 1300 
Statler Bldg., Reston 16, Mass 
(New Eng.: Dual-—-Pa., N.Y 
NJ) 

“hase, 2nd Lt. William J7., USAF 
(MSC), 310th Medical Group 
Smoky Hill A.F.B., Salina. Kans 
(Kans.) 

“hasick, Abrahem H., Civ. San 
Engr., Dept. of Pub. Wks., 1296 
Sheridan Ave., Bronx, New York 


Pres., Build- 


Hono 


Chem.., 
Dist., P. O 


Frank, Town Mer 


“hason, 2nd Lt 
2240008, 2353rd 
2349%th 3=Pers Proce. Gp. Camp 
Stoneman, Calif. (Fla.) 
“hastain, James R., Oper.. 
Trt. Pit.. Univ. of F 
Sta., Flavet 
Gainesville, Fla 
‘hatigny, Walter E 
ner State 
Gardner, Mass. (New Eng.) 
“heek, Fred R., Village 
450 Elizabeth, Dearborn, 
(Mich.) 

“hef Boy-Ar-Dee Div., American 
Home Foods, Inc., Att: Andrew 
W. Machamer, Chief Engr., Marr 
St., Milton, Pa. (Corp. Pa.) 


Thaddeus J., AO 
Pers. Prod. Sq 


Sewage 
Univ 


Supyvr., 


Gard 
Hosp. Box 236, E 


Engr 
Mich 


4. 
3 
; 
° 
+. 
( 
{ 
( 
( 
2 
( 
( 
bee ( 
( 
f 
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‘hem-Met Corp., Att: George F 
Kremm, Pres 161 E. Ontario 
St., Chicago 11, Ill. (Corp. Cen 

3., Cons. Eng 1012 
{ nir 


eal 


Donald 
Humble Oil & 
Lake St., Tyler 


St., Philade 


‘hicago 


*hisholm, Cons 


Ont., Can 


Coast 
Corp., 461 
Francisco, Calif 
(Calif.) 
Chou, Sze, § 
Center, 
mosa) 


Wat 
Taiwan 


uthern 
Tainan 
China 
Chrissakis, G. I t 
all, Visalia, Calif 
Christensen, A. ( 


\ ig City 
Wat. & 


Supt., 
7 Escanaba, 


7th St., 


Charles W., Partner 
Peterson & Evenson 
g., San Diego 1, 


W Chem. Engr 
snergy Comm., 1430 
Los Alamos, N. Mex 
Mtn.) 
J Util 

N. Mex 


Mer., 
(Rky 


J. A., Supt 
Grange, 


Yorks 


Sewage Wks 
Lund Wood. 
Eng. (ISP) 


Pont 
Wilmington, Del 


»., y Engr., 1318 
eading, Pa. (Pa.) 
Geary W., Commr., Pub 
City Hall, Middletown, 
N.Y 


rbon St 

Chumard, 
Wks., 
N. ¥ 

Church, Supt., Wat. & 
Sewage Plts., 513 2nd Ave., S., 
St. Jam Minn. (Cen. St.) 

Church, S. C., Allied Chem. & Dye 
Corp., Nitrogen Div., P. O. Box 
98, Ironton, Ohio (Ohio) 


SEWAGE 


Church, W. E 


Cine 
\ 


Clapham, T. W 


AND 


Sales Engr., Chain 
Belt Co., 2310 N.W. 24th Ave., 
Portland 10, Oreg. (Pac. N.W.) 

Churchill, M A., Stream Sanita- 
tion Staff, Tenn. Valley Auth., 

Post Office Bldg., Chat- 
Tenn. (Ky.-Tenn.) 
Sec.-Mgr. Jourdan 

P. O. Box 

(Calif.) 

‘ Mer . Flexible 
i Co., 9059 

Angeles 34, 

Assoc.) 

Works, 


Calif. (Calif 


nnati Chemical 
t: James Crane, Rep., 
Box 2 Evanston  Sta., 
cinnati 7, Ohio (Corp. Ohio) 
Mer., San 
Robinson Memorial 
Bldg., Little Rock, 


Sewer 
Au- 
Ark. 


System, 


torium 


ison, J. H., Sales Mgr., George 
Crothers, Ltd., 1101 Millwood 
Leaside, Toronto, Ont., Can 


Engr., Dept 
Box 


N.W.) 


sjorn- 


larion lowa 


Managing Dir., 
‘o., Ltd., 1025 
ancouver, B. C., 

Oper., 
rnest St., Providence, 


» Eng.) 


Wat. Supt., 


Sewage 


Hugo, 


Supt., 
Box 348, 


Sewage 
Ocala, 


E., City Engr., Box 151, 
Raymond, Wash. (Pac. N.W.) 
Clark, H. Homer, Supt., Wat. Dept., 
Weatherford, Okla. (Okla.) 
Clark, Harry F., see Natl 


Supply 


Chief Oper., Sewage 

Hunting- 
ton Beach, Calif 

Clark, Kenneth M., Comdr CEC), 
USNR, 5220 Drew Ave., S 
Minneapolis 10, Minn. (Cen. St.) 

Clark, Lloyd K., 
Clark & Groff, 
Commercial St., 
(Pac. N.W 

Clark, Paul I Supt. of 
Media, Pa. (Pa.) 

Clark, Robert N., 
mental Hygiene 
O., Palais 
Switzerland 

Clark, Ross L.,  Engr.-in-charge, 
Dept. of Wks., Sewer Sect., City 
Hall, Toronto, Ont., Can. (Can.) 

Clark, Thomas A., Design 
Russell & Axon, 124 Dundee Rd., 
Daytona Beach, Fla. (Fla.) 

Clarke, J. C Asst. San 
State Dept 


Cons. San 


Sewers, 


Chief, Environ 
Branch, W. H 
de Nations, 
(Fed.) 


Geneva, 


Engr., 


Engr., 
of Health, 3482 Gilmer 
Ave., Montgomery 6, Ala. (Ala.) 
Clarke, Samuel M., Engr., 

Greeley & Hansen, State 
St., Chicago 4, Ill St.) 
Clarke, V. B., Box 582, Civ. & 

Cons. Engr., Ansonia, Conn. (New 
Eng.) 


Cons 
220 S$ 
(Cen 


INDUSTRIAL WASTES 
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Clarkson, Arthur W., Asst. Dir., 
Div. of San. Engrg., State Bd. of 
Health, Helena, Mont. (Mont.) 

Clarkson, G. H., Town Clerk & 
Treas., 60 Main St., N., Weston, 
Ont., Can. (Can.) 

Clary, William R., Investigator, 
bartow Air Base, State Dept. of 
Health, P. O. Box 788, Winter 
Haven, Fla. ( Fla.) 

Classen, Ashley G., Cons. Engr., 
Headman, Ferguson, Carolla & 
Classen, P. O. Box 58, El Paso, 
Tex. (Tex.) 

Clausen, Ervin H., Mer., Ind. Prod 
Div., Johns-Manville Sales, 826 
Oxford St., Berkeley 7, Calif 
(Calif.) 

Clausen, William E., Jr.,  Sec., 
Luzerne Hide & Tallow Co., Box 
74, Nescopeck, Pa. (Pa.) 
vette, Francis, Supt. of 
36 N. Washington St., N. 
borough, Mass. (New Eng.) 

Clawson, W. K., Cons. Engr., M 
M. Dillon & Co., 365 Richmond 
St., London, Ont., Can. (Can.) 

Clay, H., Chief Poll. Off., Great 
Ouse River Bd., ‘Elmhurst,’ 
Brooklands Ave., Cambridge, Eng 
(ISP) 

Clay Sewer 
Edward W. 
Long St., 
(Corp. Ohio) 

Clayton, Harry H., 
Sewage Pits., 
(Ark.) 

Clear Lake, 
Kirchgatter, 
Iowa (Iowa) 

Edward 

Engr., 

. Sanita A al 
nut St., Cincinnati 2, Ohio (Ohio) 

Cleasby, John L., San. Ener., Con 
soer, Townsend & Assocs., 7926 
W. 26th St., N. Riverside, Il 
(Cen. St.) 

Cleland, R. R., 
222 Hartswick 

Pa. (Pa.) 

see Anderson Sewage 


Sewers 


Attle 


Pipe Assoc., Inc., 0 
Hartman, Rep., 5 E 
Columbus 15, Ohio 


Mer., Wat. & 
Lewisville, Ark 


City of, Att: W. 
Oper., Clear Lake 


Exec. Dir. 


Col., U. S 
Ave., State 


Army, 
Col- 


Charles \ 
Pit., City 
( Mich.) 

Clement, R. C., Div. Mer., Wallace 
& Tiernan Co., Inc., P. O. Box 
178, Newark, N. J. (N.J.) 

Clements, G. S., London Co. Council, 
51 The Drive, Bexley, Kent., Eng 
(ISP) 

Cleveland, D. L., Dept. Mer., Ef 
fluent Contr. & Util. Dept., Shell 
Oil Co., P. O. Box 728 Wilming 
ton, Calif. (Calif.) 

Cleveland, Gilbert, 
Pit., 200 
Corona, Calif 

Clift, M A 
Berkley Rd., 
(Cen. St.) 

Clinton, Merritt O., 
Mahon Engrg. Co., 
(Cen. St.) 

Clore, L. B., City Engr., City Hall 
Crawfordsville, Ind. (Cen. St.) 

Clouse, John L., Chief Chem., Ox 
ford Miami Paper Co., W. Car 
rollton, Ohio (Ohio) 


Clouser, L. H., Cons. Engr., 
lace & Clouser, Engrs., P. 
Box 431, Knoxville, Tenn. (Ky 
Tenn.) 


. Supt., Sewage 
Hall, Niles, Mich 


Oper., Sewage 
Ramona St 
(Calif.) 

Sales Engr., 815 

Indianapolis 8, Ind 


Pres , 


M 
Menasha, W 


is 


Wal 


: 
: 
Cc} 
Can. (Can.) 
Cheng-Chi, Chen, Engr Taiwan 
Wat. Conservancy, 206 Sha-Tien 
Rd., Sha-Lhocher Taichung, 
ee Formosa, China (Cen. St.) 
ee Chenoweth, R. G., Commr., Sewers 
& Wat., 1200 Colburn, Worland, 
Wyo Rky. Mtn.) 
Cherry, A. B., Jr. San. Engr 
American Cyanamid Co., Lederle 
Labs. Div 1092 Tiffany St., Cin- 
ae New York 59, N. Y. (N.Y.) 5 
Ct D., Civ. Engr., 
Tex. (Tex.) | 
Cherry ies L., Cons. Engr., H 
A. Kuijian & Co., 1200 N. Broad | Clapt 
|phia 2, Pa. (Pa.) W 
(MMM & Iron Co., Att: (Can 
Paul R. Grossmann, 165 Broad- 
way, New York 6, N. Y. (Corp. | Clare, H.C. Sen, 
Chietuzzi, Robert, Asst. Engr, Al-| ciaridge, R. E., Equip. Sales, D 
wate 9th Ave.. Tarentum, Pa. (Pa.) M. Fraser Ltd., Postal Sta. H., 
F R Foronto 13, Ont., Can. (Can.) 
Childs red S., Cons ner Jogert ‘Inet > 
Childs Eners. @ "69 Clarion, City of, Att: 
Br I son, City Mer., ( 
Srier Lane, Clifton, N. J. (NJO 
Chillingworth, N. R., Mine Safety | Clark A. W 
Appliances Co Braddock, Thomas B ‘Cc. Cont 
Sah) eee & Meade Sts Pittsburgh, Pa W. 77th Ave 
7 : 
Engr., | Clark, Bradf 
MacLaren Assocs., 705 Trt. Pit.. 2 
Yonge St., Toronto, 
Clark, E. P., Trt 
Fla.) 
Mich. (Mich 
Christensen, 
Freeland, 
i 
Calif. (Ca 
Christens 
J 
U.S. A 
(Rky 
Box 27 
Mtn.) 
| 
Barnsley, 
de Nen 
3904 
Apts., 
St.) 
Chut 
: 
G 
He 
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Clulo, J. A., City Mer., 
Marquette, Mich. 

Coates, William V., Sales Engr., 
Dale & Rankin, Inc., 39 Con- 
tinental Ave., Belleville, N. J. 

Cobb, Edwin B., Cons. 
calf & Eddy, 42 
Needham 92, Mass. 

Cobb, Leland J., Jr., 
San. Sewers, City Hall, 
Tampa, Fla. (Fla.) 

Coberly, Carroll H., 
W. 38th St., 
Colo. (Rky. Mtn.) 

Coblentz, Dr. J. 
Pet Milk Co., R. F 
culum_ Blvd., 
(Ky.-Tenn.) 

Coblentz, Maurice H., Sr. Sani- 
tarian, Off. of Intnl. Health Re- 
lations, USPHS, Washington 25, 
D. C. (Fed.) 

Coburn, 
Stream 
Greenway 
(N.C.) 

Coburn, Dean F., Cons. Engr., 50 
Roberts Dr., S. Weymouth, Mass 
(New Eng.) 

Cochran, A. G., 
Universal Concrete 
S. High St... Columbus, 
(Ohio) 

Cochran, Omar Neil, Tech 
Sewage & W at. _ Floyd G. 

Assocs., 27 Marion 
Marion, Ohio 


Cochrane, John C., Dist Mgr., 
Wallace & Tiernan Co., Inc., P. 
O. Box 178, Newark, N. J. nt 
& Pa.) 

Cochrane, W. F., San. Engr., 
of Engrs., 6612 Minne 
Omaha 11, Nebraska (S. Dak.) 

Cockroft, T. N., Supt., Sewage Wks., 
Leigh, Lancs., Eng. (ISP) 

Cocks, Martin J., Asst. Plt. 
Sewage Dist., 6 Pleasant 
Port Washington, N. Y. 

Codell, Winfield S., Dist. 
Alan A. Wood, Inc., 
15th St., Philadelphia 40, 
(N.J.; Dual—Pa.) 

Coe, James G., Asst. 
Fayetteville, Ark. 

Coffey, L. E., 
Anza Realty Co., 
518, Arlington, Calif. 

Coffey, Michael J., 
79 Mt. Joy Ave., 
(N.Y.) 

Coffin, George W., Pres., 
Richardson, Inc., 68 
St., Boston 9, Mass 

Cohn, Herbert A., Cons 
N. Dithridge St., 
Pa. (Pa.) 

Cohn, Morris M., City 
1101 Lexington Ave., Schenectady, 
N. Y. (N.Y.; Dual—New Eng.) 
Cokins, Jack E., Partner, American 
Wat. Tank Serv. Co., P. O. Box 
5504, Memphis, Tenn. ( Ark.) 

Colburn, Burnham S., Jr., Cons. 
Engr., 542 McDowell St., 
ville, N. C. (N.C.) 

Cole, Dr. A. T., Mgr., Phosphate 
Rock Div., Davison Chem. Corp., 
P. O. Box 471, Bartow, Fla. 


City Hall, 
(Mich.) 


Engr., Met- 
Douglas Rd., 
(New Eng.) 
Maint. Engr. 


Cons. Engr., 
Wheatridge, 


Dist. Bact., 
D. 8, Tus- 
Tenn 


Engr., 
2421 
c 


Darwin L., 
Sanitation 
Ave., 


San. 
Comm., 
Raleigh, N. 


Ohio Sales Mer., 
Pipe Co., 297 


Supyr 


Corps 


Oper., 


Supt. of Wat., 


(Ark.) 
Supt. of Utils, 


Box 


(Calif.) 


Sewer Commr., 
Freeport, N. Y. 


Coffin & 
Devonshire 
(New Eng.) 

Enegr., 
Pittsburgh 13, 


San. Engr., 


Cole, Charles W., Partner, 
W. Cole & Son, 220 W. 
Ave.. S. Bend 5, Ind. 


Charles 
LaSalle 
(Cen. St.) 


4th Floor, | 


Ohio | 


Browne | 
Bldg., | 


Lusa Ave., | 


Ave., | 


141 | 


Ashe- | 


Cole, Charles W., Jr., Cons. 
Charles W. Cole & Son, Archi- 
tects & Engrs., 220 W. LaSalle 
St., S. Bend, Ind. (Cen. St.) 

Cole, E. Shaw, Chief Engr. & Vice- 
Pres.. The Pitometer Co., Engrs., 

21. Erwin Pk. Rd, 


Engr., 


N. 
Cole, Harvey M., Jr., 
City Engrs. Off., 
Bldg., San Diego 1, 
Colegrove, Owen A., 
Colegrove, Inc., 
wood Ave., Royal 
(Mich.) 

Collie, Robert L., Proc 
Minute Maid Corp., 
Fla. (Fla.) 

Collier, J. D., Rep., W. 
Ltd., 64 Rosemont-Crescent West 
mont, Montreal 6, Que., Can 
(Can.) 

Collier, James R., pt., 
Trt. Pit., 1194 Gulf Rd, 
Ohio (Ohio) 

Collins, A. Preston, 
San. Sewers, Los 
Engr’s. Off., 721 Fairview Ave., 
Arcadia Calif. (Calif.) 

Collins, J. L., Proc. Engr., 
Oil Co., 2109 Glendale, 
14, Ohio (Ohio) 

Collins, Joe P., Pres., 
ply Co., P. C 
Houston, Tex. (Tex.) 

Collins, Rex, Cons. 
Engrg. Co., 222 
McAlester, Okla. 

Roy G., 


San 
Civic 
Calif. 
Treas 
1406 
Oak, 


Center 
(Calif.) 


Mich 


Plymouth, 


Sewage 
Elyria, 


Design Enegr., 
Angeles Co 


Standard 


Toledo 


Utility 
Box 1213 
Engr., 
Arnote 
(Okla.) 
Chief Oper., 994 
San Carlos, Calif 


Bidg., 


Collins, 
Montgomery St., 
(Calif.) 

Collins, Tom, Laborer, San Diego 
Gas & Electric Co., 103 Alvarado 
St., Chula Vista, Calif. (Calif.) 
Collins, W. H., Deputy City Ener 
52 Balsam Ave., S. Hamilton 
Ont., Can. (Can.) 

Collison, Lloyd S. 
City Engrs. Dept., 
Hamilton, Ont., Can 
Columbus, City of, 
Hendricks, Supt., 
Pit., Columbus, Ind. 
St.) 

Colvin, Dean E., Field 
filco Inc., 1321 Boyce 
kins 16, Minn. (Cen. 

Colvin, Rodney, City 
Hall, Everett, Wash. 

Combs, Harold F., Jr. San. 
Chicago San. Dist., 9526 S 
Ave., Evergreen Pk. 42, Ill. 
St.) 


Sewer  Engr., 
Box No. 74, 


Att: G. F. 
Sewage Trt. 
(Corp. Cen 


Engr., In- 
St.) 
Engr., 
(Pac. N.W.) 
Chem., 
Avers 
(Cen 


Compton, C. R., 
Los Angeles Co. 
1230 Lorain 
Calif. (Calif.) 

Compton, Curtis, Supt., Sewage Trt. 
Pit., Baraboo, Wis. (Cen. St.) 

Conant, F. M., Engr., Link-Belt, 
Ltd., 791 Eastern Ave., Toronto 
8, Ont., Can. (Can.) 

Concrete Conduit Co., 
Harford, P. O. 
Ariz. (Corp. Ariz.) 

Concrete Pipe Assn. of Mich., 
Tom Lewis, 
troit 3, Mich. (Corp. Mich.) 

Condit, J. M., Div. Engr., Sparling 
Meter Co., P. O. Box 557, Au- 
burn, Wash. (Pac. N.W.) 

Conlon, Edward W., Oper., 
Fit., 
Tarrytown, 


Asst. Chief Engr., 


Rd., San Marino, 


Att: W. C. 


Att: 


Sewage 
47 Lawrence Ave., N 


Montclair, | 


Engr., 
| Connolly, 


Lytell | 
Mary- | 


Engr., 


K. Porteious, | 


| 


Collins | 


Cook, 
| F. 


| Cook, J. D., a Products 
Hop- | 


City | 


Sanitation Dists., | 


Box 2670, Phoenix, | 


14445 Hamilton, De- | 
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Connell, C. H., Prof., Univ. of 
Tex. Medical School, Dept. of 
Preventive Medicine & Pub 
Health, Galveston, Tex. (Tex.) 

Connelly, H. H., a City Sew- 
age Plt., Newberry, C. (S.C.) 

Conniff, Thomas, Gee. ‘Sonene Trt 
Pit., 71 Locust Ave., Cedar- 
hurst, N. Y. (N.Y.) 

Hugh H., Asst. 
Civ. Engrg., Univ. of IL, 
Ill. (Cen. St.) 

Connolly, James J., 
Sanitation Dist., 
blvd., Colorado 
(Rky. Mtn.) 

F. H., City Engr., 
248, Van Wert, Ohio (Ohio) 

Connors, Joseph J., San. Chem., 
E. Bay Mun. Util. Dist., 654 
Beloit Ave., Berkeley 8, Calif. 
(Calif.) 

Conrad, Ward E., Asst. San. Engr., 
State Bd. of Health, 442 E. Jeffrey 
Pl., Columbus 11, Ohio (Ohio) 

Consoer, Arthur W., Chief Exec. & 
Partner, Consoer, Townsend & 
Assocs., 351 E. Ohio St., Chi- 
cago 11, Ill. (Cen. St.) 

Continental Oil Co., J. A. Ramsey, 
Rep., P. O. Box 2103 Billings, 
Mont. (Corp. Mont.) 

Converse, Dean J., U. S. 
Corps, 3911 Fairman, 
11, Calif. (Cen. St.) 

Conway, Hollis R., San 
Dist. Pub. Wks. Off., 
Dist., 300 Neil Ave., 
leans 14, La. (Ark.) 

Coogan, George J., 
Dept. of Health, 
House, Boston 33, 
Eng.) 

Cook, Elmer E., Oper. Sewage Trt 
Pit., 573 Emerick St., Wooster, 
Ohio (Ohio) 

H. C. see Goodrich & Co., B 


Prof. of 
Urbana, 


Mer., Ivywild 
780 Cheyenne 
Springs, Colo 


Box 


Naval Air 
Long Beach 


. Engr., 
8th Naval 
New Or- 


State 
State 
(New 


Engr., 
511A 
Mass. 


114 


Cook, Henry E., 
E. Third St., 
(Iowa) 

Cook, J. B., Jr., 
Thornsburg Co. 
W. Va. (W. Va.) 


City Engr., 
Ottumwa, 


Sales Engr., C. I 
Inc., Huntington, 


Assn., 
100 N. Chicago, Ill 
( Assoc.) 

‘ook, Lawrence H., Cons 
Engr., Cook Research Labs., 
696, Menlo Park, Calif. (Calif.) 
‘ook, Leland B., Cons. Engr., P. 
O. Box 290, Tupelo, Miss. (Ala.) 
‘vok, Leland, Jr., Asst. Supt., Sew- 
age Trt. Pit., 20th & B Sts 
San Diego 4, Calif. (Calif.) 

‘ook, Ronald R., Jr. Engr., Gray 
& Osborne, 409 N. First St., 
Yakima, Wash. (Pac. N.W.) 
‘ooley, E. C., Pres., E. C. Cooley 
Co., Inc., 625 Market St., Rm 
1414, San Francisco 5, Calif 
(Calif.) 

‘ooley, H. W., Chief Wks 
Aluminum Co. of America, Cres 
sona, Schuylkill Co., Pa. (Pa.) 
‘“oombs, E. P., San. Engr., Ac 
tivated Sludge Ltd., 96 Victoria 
St.. Westminster, London, S.W 
1, Eng. (ISE) 

‘ooney, James G., Cons 
O. Box 54, 19A N. Mlinois St., 
Belleville, Ill. (Cen. St.) 

“oon Rapids Mun. Elec. & Wat. 
Pit., c/o M. Wait, Supt. 
of Utils., Coon Rapids, lowa 
(Iowa) 


LaSalle, 


San 
Box 


Engr 


Engr., P 


“ 
ee 
7 
| 
Pe 
° 
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Cooper, 


M 


Hall, Pittsbur 


Cooper, 
Sewage 
Con 
Jones 
(Pa.) 


Aen 


“ouzens Hwy 


(Mich 


Copeland 
(Retir 


) 


Tames 
General ) 
Rd., Colum! 


ville 


Framingham 


Dual 
Copp 


Rm. 201, 1! 

, Alexandria, Va 
Corbett, Walter E 

Concrete P 


Core ran, J 


Toronto 6, 


Corcoran 
Electr 


ic 


Corddry, W 


nett, 


Corless, 


Treas., 


Cornell, Holly A., Partner, 


M 
Clin 


Howland, 


1600 
Oreg. 


Western Ave., 


(Pac. 


pe 


H., Cons 
Fleming, Cor 
penter, Inc., 


ton, Ont 
Hayes 


N.W.) 
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Oper 


of 


Engr., 


radar 


Harrisburg 


wn 


T., Town 


, Can 


& 


(Can.) 


Cornell, 
Merryfield, 


illis 
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Courtois, Maurice H., Sales Mer., 
at. 417 ar Sicard, Inc., 2055 Bennett Ave., 
Ill. (Cen. St Montreal, Que., Can. (Can.) 
Yorning Glass ks., t ‘ousineau, A., Dir., City Planning 
; Jac Pell sbe Dept., City Hall, Montreal, Que., 
Can. (Can.) 
‘outu, Arthur J., Oper., Sewage 
Coventry, Conn. (New Eng.) 
‘ovill, R. W., Engr., Crawley De 
velopment Corp., Engrs. Dept 
Broadfield, Crawley, Sussex, Eng 
tructor, Camden (ISP) 
wl, 120 Wood ovington, Richard E., Stud., Univ 
f 502 E. Springfield Ave., 
Champaign, Ill. (Cen. St.) 
owan, D. C., Clerk & Treas., 
Thorold Twp., Allanburg, Ont., 
Can. (Can.) 
‘owan, Keith A., Asst. City Engr., 
11 Humewood Dr., Belleville, 
, Can. (Can.) 
Burney San. Engr., 
Co Health Dept 
Box 145, Eagle Lake, Fla. (Fla.) 
‘owell, J. R., Jr., Mer., Ind. 
Cons. Enegr., Woodville Lime Prod. Co., 
637, Jefferson Ave., Toledo, Ohio 
(Ohio) 
‘owles, M. W., Health Off., Hacken 
sack Wat. Co., New Melford, 
J. (N.J.; Dual—N.Y.) 
Cosman, Erne g liffe Co., *, Buford B., Morse Bros. Ma- 
Ltd Jey a nt.. Car chinery Co., P. O. Box 1708, 
(Can.) nver, Colo. (Rky. Mtn.) 
Cosner fayette “hief “on ‘ox, C. R., Chief, Bur. of Wat 
Dept. of Health, 
mmental Sanitation, 
(N.Y.) 
Supt., Gary ‘ox, Clifford B., Chief Engr., Pacific 
ush Tank Co., 4241 Ravens- 
Chicago 13, Il. (Cen 


, Supvr., Ford Motor Co., 
Ind. Waste Trt. Plt., 
Mich. (Mich.) 

Dir. State Hygienic 

Dept of Health, 
Ve. CR. Vad 

Engr., R. Stuart 
1664 Boyce Dr., 
crabtree, Henry G., Supt., Ewing 
Lawrence Sewer Auth., 1 ighton 

Rd., Trenton 8, N. J. (N.J.) 

Craemer, George H., Engr., Metro 
Comm., Dept. of Pub. Wks., 

Z Hartford 5, Conn 


Interstate “omr *otomac Springs, Mont. ( Mont.) 
River Rasin )3 ‘ransportati ‘rafts, John H., Asst. Supt., Sewage 
Bldg... Washington > ; Trt. Pit., 1800 Jerrold Ave., San 
Va. & N.Y Du a.) Francisco, Calif. (Calif.) 

Cotton Tames E r ener., ‘raig, Clifford, Supt., Sewage Trt 
Miami Sewers. 3220 Aviation Pit., 310 Humiston St., Pontiac, 
Miami 33, Fla. (Fla.) Ill. (Cen. St.) 

Couch, I I., Partner, Cou Z ‘raig, Hugo B. R., Cons. Engr 
Kulin, Cons. Engrs., 230 E ic 424 Wallace St., Wallaceburg 
St., Indianapol $4, Ind Ont., Can. (Can.) 

St.) ‘cramer, Francis J., Supt., Wat. & 

Coulson, C. L., City ner., 5 Sewage Trt. Plt., Town of Greece 
Maple Ave., Welland, Cs 63 Briarcliff Rd., Rochester 16 
(Can.) N. Y¥. (N.Y.) 


Coulter, Richard G., Asst cramer, John W., Partner, Cons 
‘iv. ‘Engrg 


Civ. Engrg., Cooper Union Col- ner., 922 Trust Bldg., Lincoln, 
lege, New York 7, N. Y. (N.Y.) Nebr. (Nebr.) 


Coulson, James, 23 Manor Gardens, ‘randall, L. J., Supt., Knowlton, 
Scarborough, Yorks., Eng. (ISE) Que., Can. (Can.) 

Couper, J., Mer., Airdrie Sewage ‘arne, Frederick W., Commr. of 
Trt. Wks., Locks St., Coatbridge, Pub. Wks., 502 City Hall, Buffalo 

Courson, Clifford M., Asst. Supt., ‘rane, Harlan B., Civ. Engr. & 
Sewage Trt. Plit., 4th Floor, City Rep., Infilco Inc., 2145 Rt. 4, Ft 
Hall, Tampa, Fla. (Fla.) Lee, N. J. (N.Y.) 


Gam «68. City Ener., City 
Kans. ( Kans.) 
nce H., Mer. & 
Trt. Wks. Boro. 
ken Auth, Elm & 
sts Conschohocken, Pa 
pony 
Cooper, Donald K., Field Engr., 
Infilco Inc., 806 Kanawha Blvd., 
W., Apt. D, Charleston 2, W 
Cooper, E. J., Oper., Sewage Trt 
Pit., Naches, Wa Pac. N.W.) 
( Edward, Owner & Con 
ngr., Cooper Engrg 639 
Cooper, Fred, Oper.. Sewage Pit 
es R. F. D. No. 1, Pullman, Wash 3 
(Pac. N.W.) 
eae Cooper, G. H., Ministry of Wks., 
Strathnaver,’’ 92 Weybourne Rd., : 
Weybourne near Farnham, Hamp- 
shire, Eng. (1Si 
Cooper, J = Partner, Du Bois- 
Cooper 15760 James 
Detroit 21, Mich 
bia stedt D rs Corp 
Georg us, Ohio 
Ohio) 
Cooper, John, Supt., Baker Metro. 
Dist 301 Longfellow Pl Den- = 
ver 11, Col Kky. Mtn.) 
Cooper, Roy, Pub. Wks. Commr., 
Richmond, Mich Mich.) 
Cooper, S. C., Cor Ener., Park 
hill, Smith & Cooper, 1414 
“ee Avenue J., Lubbock, Tex. (Tex.) 
Cooper, Thomas W., San. Engr., 
Elgin State Hosp., Elgin Ill 
c Wilt Coste Ener. 631 Perin 
Co. Wat. Contr. & Improvement Elmira, N. Y. (N.Y.) 
rere Dist. No. 1, Box 117, Ozona. Tex osulich, William F., Design Engr : 
(Tex.) Bows, Albertson & Assocs., 240 
Copeland, Kern H., Lt. Col., USA, | Staten Island 1, 
Retired, 1842 W. 83rd St., Los| 
oS Angeles 47, Calif. (Calif.) Cote, Daniel N., Res. Asst., N. C. a 
State Colleg S05 C Daniels St 
1), Curve St., R. F. D. 2, | Raleigh, (N.C) 
Mass. (New Eng.; | Cotta, Maurice L., San. Engr., Corps 
N.Y.) of Engrs. NPD, Pittock 
tar slock Portland Oreg (Pac 
Stanley S., Sr. San. Ener., S : 
Dept. of Natl. Health & Welfare, | 
406 Post Office Bldg.. Edmonton Cotterell. G. T., Cons. Fngr., A.P.T 
Snare Iberta, Can. (Can.) Cotterell & Sons, 54 Victoria St 
Alberta, Can Can ns, 54 ic 
Coppa, Guido J., Supt., Sewage Trt. | stm ae London, S.W. 1, 
Pit.’ Box 312, Concord, Calif 
(Calif.) 
Corbalis, James J., Jr., Engr. & 
Al Iria San. Aut} *tils 
D Auth., Utils 
(Va.) 
ner “orhet 
Owner, Corbett 
, 84 E. Main 
St.. M Mass. (New Eng.) 
Corcoran, Arthur N., San. Engr 
State Wat Resources Comm., 
1126 E. Greenlawn Ave., Lansing, 
D.. Comms. of Ws, 
k Twp., 443 Sammon Ave., 
Ont., Can. (Can.) 
a 
Gan- 
y & Car- 
Pa. (Pa.) 
= 
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Crane, James, see Cincinnati Chem. , Crocker, Harold S., City Engr., City 


Wks., Inc. 


Crapo, James, 5515 N. 


Horton Steel 
1107, 330 Bay St., 
Ont., Can. (Can.) 

Craun, Edward P., Sales 
Craun Liebing Co., 557 
drome Bldg., 
(Ohio) 

Craun, J. M., Sales Engr., Craun 
Liebing Co., 557 Hippodrome 
Bldg., Cleveland 15, Ohio (Ohio) 

Craun, R. D., Supt., Bit. 
Pit., Packard Motor Utica, 
Mich. (Mich.) 


Wks., 
Toronto 1, 


Engr., 


Cleveland 15, Ohio 


Sewage 
Co., 


Crawford, D. E., Town Engr., Lea- 


side, Ont., Can. (Can.) 

Crawford, George B., Jr. Engr., 
Gore & Storrie, 1130 Bay St., 
Toronto, Ont., Can. (Can.) 

Crawford, L. K., Cons.  Engr., 
Crawford, Murphy & Tilly, 755 
S. Grand, W., Springfield, Ill. 
(Cen. St.) 

Crawford, Lawrence C., 

Geological Survey, Ohio 
State Univ., 46 Northmoor P1., 
Columbus 2, Ohio (Ohio) 

Crawford, Samuel, Sr., Bact., Bel 
mont Lab., Belmont Ave. & Ford 
Rd., Philadelphia 31, Pa. (Pa.) 

Crawford, Sinclair S., Jr., Supt., 
First Sewerage Dist., Box 152, 
Lake Charles, La. (La.) 

Crawford, Stuart C., Cons. 
Box 124, Franklin, Va. 

Crawford, Wyatt B., 


Dist. Engr., 


(Va.) 
Supt., 


Crawley, George M., Supt., Sewage 
Trt. Pit., Erie, Pa. (Pa.) 

Cree, J. Gordon, Mgr. of 

Chambersburg, Pa. (Pa.) 

Creears, Tom H., Owner, T. H 
Creears Co., 5706 Airdrome St., 
Los Angeles 19, Calif. (Calif.) 

‘repeau, Louis, Civ. Engr., 1058 
bourdoges Ave., St. Hyacinthe, 
Que., Can. (Can.) 

‘resco, City of, c/o W. D. Hebig, 
Supt., Wat. & Sewage Wks., 220 
Second Ave., S.W., Cresco, Iowa 
(Iowa) 

‘retzler, Don J., Oper., Sewage Pit., 
257 Killgore St., Playa del Rey, 
Calif. (Calif.) 

Crew, Alfred, 
Emerson, 45 N 
wood, N. J. (N.J.) 

Crippen, H. C., Sales Rep., Allied 
Chem. & Dye Corp., Solvay Sales 
Div., 45 Milk St., Boston, Mass 
(New Eng.) 

Crippen, Huston D., Eastern Mer., 
Gillette Publishing Co., 155 E 
44th St., New York, N. Y. 
& N.Y.) 

Crisp, Walt, Supt. of Utils., 
Rapids, S. Dak. (S. Dak.) 

Crist, Marion L., Engr., Marion L. 
Crist & Assocs., 1101 Union Life 
Bldg., Little Rock, Ark. (Ark.) 

Cristofano, Sam, San. Engr., City 
of Englewood, 3420 
Denver, Colo. (Rky. Mtn.) 

Critchlow, David M., Labor 
man, Veterans Hosp., P. O 
662 Livermore, Calif. (Calif.) 

Critoph, Raymond, Plt. Oper., City 
of Jamestown, 101 Lynndon Blvd., 
Falconer, N. Y. (N.Y.) 

Crocker, B. A., City Enar., 
551, Longview, Tex. (Tex.) 


Engr., 


Dell 


Fore- 
Box 


Winthrop | 

Ave., Chicago 40, Ill. (Cen. St.) | 
Crase, George H. Gen. Sales Megr., | 
Ltd., Km. | 


Hippo- | 


Engr., | 


Light | 
& Wat. Off., Benton, Ark. (Ark.) | 


Utils., | 


Havens & | 
Broad St., Ridge- | 


Cunetta, 
Osage St., | 


Cunningham, E. H., 


Box | 


Hall, 
Eng.) 
Crockett, J. L., Jr., 
Engr., Bur. 


Brockton 22, Mass. (New 
. Asst. San. 
of Sanitation, Dept. 

of Pub. Health, Montgomery 4, 
Ala. (Ala.) 

Croft, Don K., Chem., Sewage Trt. 
Pit., 350 Linganore Ave., Hagers- 
town, Md. (Md.-Del.; Dual—W. 
Va.) 

‘rohen, W. F., Supt., Wat. 
Port Clinton, Ohio (Ohio) 

‘rompton, Francis M., Jr. Asst. San 
Engr., USPHS, Wat. Poll. Contr., 
120 Boylston St., Boston 16, 
Mass. (New Eng.) 
‘rompton-Shenandoah Co., Inc., 
Att: Samuel Y. Austin, Jr., Box 
432, Waynesboro, Va. (Corp. Va.) 
‘rosby, Charles H., Dist. Sales 
Engr., Link-Belt Co., 361 S 
Anderson, Los Angeles 33, Calif 
(Calif.) 

‘rosby, Dr. Edwin S., 
Calif., School of Pub 
Berkeley 4, Calif. (N.J.) 

crossman, G. F., Jr. Proj. Engr., 
Fischer & Porter Ltd., Beverley 
Hills P. O., Toronto, Ont., Can 
(Can.) 

‘row, Harry B., Supt. of Sewers 
215 Central Way, Kirkland, Wash 
(Pac. N.W.) 

‘row, W. H., Supt., Wat. & Light 
Dept., Monroe, N. C. (N.C) 
“rowley, Dr. Clyde A., Cons 
Graham, Crowley & Assocs., 341 
E. Ohio St., Chicago 11, Ti. 
(Cen. St.) 

Crowley, J. William, Supt.. Dept 
of Sewers, 23 Broad St., Warren, 
R. I. (New Eng.) 

Crum, F. H., Sales Engr., Miss 
Lime Co., 7 Alby St., Alton, Il 
(Mich.) 

Crummey, Charles 
Citv Sewage Trt 
R-dwood City, Calif. 

Cuchural, George, Oner., 
Hosp., Marlboro, N. J 

Culer, Harley L.. Wat. Supt., 
Fureka, Kans. (Kans.) 

Cu'ley, Walter M., 

Natl. Biscuit Co., 
St., Bayside, L. I 

Culp, Russell L.. Chief Engr.. 
Supnly Sect., State Bd 
1799 Learnard, 
(Kans.) 

Culver, 
Chem., 
sington 


(N.C.) 
Cumberland. F.. 
Horley Rd., 
(ISP) 
Cummings, Winston «a Tech 
Sunvr., Natl. Container Corp., 
Mill Div., P. O. Box 1620, Jack- 
sonville 1, Fla. (Fla.) 
Cummins, Neil J., Dir. of Pub. 
Wks., 1280 Saviers Rd., Oxnard, 
Calif. (Calif.) 
Joseph, Civ 
of Pub. 


Wks., 


Univ. of 


Health, 


(Calif.) 
N. T. State 


Wat 


Lawrence, Kans 

Robert H., 
Harvard Univ., 58 
Pk., Arlington, 


Stud San 
Ken- 
Mass 


Redhill, Surrey, Eng 


San. Engr., 


Dept 125 Worth 


St., Rm. 821, New York 13, N. Y. | 


(N.Y.) 

Cunitz, George R., Engr., Floyd G 
Browne & Assocs., 414 Spayer 
Lane, Mansfield, Ohio (Ohio) 

Asst. Main 
cab. Contr. Chem., Allied Chem. 

& Dye Corp. Nitrogen Div., 410 


Delton Ave., Hopewell, Va. (Va.) | 


Engr., | 


Chief Oper., | 
Pit., Citv Hall, | 


of Health, | 


Sunt., Sewage Wks., 
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Cunningham, John W., Cons. Engr., 
John W. Cunningham & Assocs., 
1112 Spalding Bidg., Portland 4, 
Oreg. (Pac. N.W.) 
‘unningham, Lyle, Chief 
Sewage Disp. Pit., R. F. 
2, Parsons, Kans. (Kans.) 
unningham, Morris B., Supt. & 
Engr., City Wat. Dept., Munic- 
ipal Bldg., Rm. 203, Oklahoma 
City, Okla. (Okla.) 

‘unningham, Paul F., Power Supt., 
Monsanto Chem. Co., Texas City, 
Tex. (W. Va.) 

“upps, Clyde, Tech. Engr., Standard 
Steel Spring Co., Newton Falls, 
Ohio (Ohio) 

‘urrie, David H., Chief 
Currie Engrg. Co., 219 
Bldg., San 
(Calif.) 

‘urrie, Frank S., 
Engrg. Co., 219 Anderson Bldg 
San Bernardino, Calif. (Calif.) 
“urrie, George N. M., Sales Engr.., 
Charles E. Napier Co., 362 Oak- 
wood Ave., Toronto 10, Ont., 
Can. (Can.) 

‘urrie, V. R., Commr. of 
City Hall, Kingston, Ont., 
(Can.) 

‘urry, Allan, San. Engr., Max A 
Mehlburger, Cons Engr., 627 
Pyramid Bldg., Little Rock, / 
(Ark.) 

‘urry, John J., Chief Engr., 
Wat. Comm., 62 W. Main St., 
Milford, Conn. (New Eng.) 

curry, W. G., Asst. San. Engr., 
Bur. of San. Engrg., State Dept. 
of Health, 1708 Euclid Ave., Apt 
6, Berkeley 9, Calif. (Calif.) 
‘urtis, George L., Engr., United 
Concrete Pipe Corp., Box 425, 
Baldwin Park, Calif. (Pac. N.W.) 
‘urtis, John K., City San. Engr., 
City Health Dept., Ottawa, Ont., 
Can. (Can.) 
“ushing, Robert M., 
Headman, 
ngrs., 948 
Ariz. (Ariz.) 


‘ushman, J. A., 
American Viscose Corp., 
town, Pa. (Pa.) 


“usick, Arthur C., Asst. Gen. Mgr., 
Universal Cyclops Steel Co., 
Bridgeville, Pa. (Pa.) 

“uttica, Hector G., Engr., Dept. of 
Pub. Wks., 3990 Cumberland St., 
srooklyn 38, N. (N.Y.) 

“utting, Onie S., Oper., Lake City 
Sewage Dist., Rt. 3, Snohomish, 
Wash. (Pac. N.W.) 

“uyler, Clarence E., Asst. San 
Engr., State Bd. of Health, 6033 
N.E. Clackamas, Portland 13, 

(Pac. N.W.) 

“yr, Rene, Asst. Chief Engr., 
istry of Health, 1570 St. 
St.. Montreal 24, Que., 
(Can.) 


Engr., 
D. No 


Engr., 
Anderson 
Bernardino, Calif 


Owner, Currie 


Wks., 


Can 


State 


Design Engr., 
Ferguson & Carollo, 

Ash Ave., Temple, 
Chief Pht. Engr., 
Lewis- 


Oreg 

Min- 

Hubert 
Can 


Dahlem, H., Cons. Engr., Bandel- 
strasse 21, (22a) Essen, Germany 
(Germany) 

Daigh, Robert V., San. Engr., State 
Bd. of Health, 7010 N. Carolina, 
Indianapolis, Ind. (Cen. St.) 

D’Aleo, A. R., Vice-Pres., Lehman 
Sewer Pipe Co., Inc., 32 Court 
St., Brooklyn, N. Y. (N.Y.) 

Dallas, James L., State Engr., 24 
Pierce Ave., Beverly, Mass. (New 
Eng.) 


ere 
x 
: 
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Daly, Robert » Engr., Francis Darnell, Floyd M., Sr. Civ. Engr., 
Hankin Co., Ltd., P. O. Box 127 708 City Hall, Los Angeles 12 
Sta B Montreal, Que., Can Calif. (Calif 
(Can Davenport, George L., Jr., Asst 

Daly, Walter ] Megr., San. Div I F. Railway 
Pioneer Salt »., 940 N. Delaware 3 nd I 

ve., Philadelphia, Pa. (NJ. & ngeles 37, lif Ariz.) 
Pa.) 


I S., Salesman, Pa 
Damon, H roy, Cons ngr., alt fg ’ Widener 
Damon & ter, Chester ‘ sIdg., hiladelphia 7, Pa. (Pa.) 
High Sts nH Pa ver t y Mgr., City 
Damon, Nelson A., Oper., Sew. Trt Il, Cadillac, Mic Mich.) 
70 S. Prospect St., Amhers 
Mass. (New Eng.) 
Damoose, N. G., 
Hall, Ypsilant 


Supt., City 
St., Bakers 


n Engr., Vic 


Damron, Norman, San I mer rial Bldg., Brockville, Ont., Can 
ican Cyanamid F 
Div., 45 Essex Ave., vardsville, David, Fra 


nk 
Reformatory, 


N.J.) 


Chief Chem 


Contract 
iterstate Pks 
Comm., Be: Mountain, N. 
(N.Y.) 
Davidson, Paul G. Sales 
Flow 
Denver, 
Foundry 
rsburg, Pringle 
Kingston, Pa 
Davies, Sherwood, Jr. San. Engr 
State Dept. of Health, Federation 
2 Broadway, Hornell, 


(N.Y.) 


Skovde, 


, Skovde 


Bldg., 
Dannenbaum, Joe N. ¥ 
3940 ain ot Davis, C. J., Jr., Asst. Chief Engr 
(Tex.) Armour & Engrg Div., 
Dannis, Michael, Sr. Analyst, Res Chicago 9, Hl. (Cen. St.) 
Lab., Armco Drain. & Metal Prod- Da 
wn 


Clarence A Wat. Supvr., 
Inc., Middlet 


Ohio du Pont de Nemours & Co., 
B., Buffalo 7, N. ¥. (N.Y.) 

Cons Enegr., 71 

Toronto 9, Ont., 


Sewage Trt 
Detro Ave... Fairlawn 
Howell, Mich. ( Mich.) 

Edward T., Cons. Engr., The 

Chester Engrs., 210 E. Parkway, 
Pittsburgh, Pa. (Pa.) 

Eugene F., Oper 2726 N 

Boise, Idaho (Pac 


Davis, Frank E., Ener.. Davis & 
Holman, 234 W. Harding Way, 
Stockton, Calif. (Fed.) 
Davis, Frederick E Crane Co 
of Minn., 1731 Roselawn Ave., 
3 : W., St. Paul 8, Minn. (Cen. St.) 
ex: Davis, Glenn, Forman, E. Bay Mun 
Util. Dist., 522 Plumas Ave., 
Richmond, Calif. (Calif.) 

Trt. Pit, Davis, H. A., Cons. Engr., R.F.D 
Bridgeton, N 2, Rosemont, Minn. (Cen. St.) 
Darlow, Arthur E., Dir., City Dept Davis, H. C., Supt., City Sewage 
of Engrg., 3: Dinner Key Dr., Trt. Pits., P. O. Box 202, Green- 

Miami 33, Fla. (Fla wood, §. C. (S.C.) 


Davis, H. F., Dist. Megr., Wallace 
& Tiernan Co., Inc., P. 

4055, Charlotte 4, N 

Davis, Harold J., Oper., Sewage 
Disp. Plt., 908 N. Montgomery 
Ave Bremerton, Wash. (Pac 
N.W.) 

ivis, Jasper C., Davis Meter Re 

pair & Supply Co., P. O. Box 895, 
Thomasville, Ga. (Ga.) 

Davis, Laurence A., see Jamestown 
Electroplating Wks., Inc. 

Davis, Merle W., Supt., Bd. of Pub 
Wks., Box 87, Hillsdale, Mich 
( Mich.) 

Davis, N. E., Dist Engr., State 
Dept. of Health, Rm. 712, 128 E 
Commerce, San Antonio, Tex 
( Tex.) 

Davis, P. D., Partner, Piatt & 
Davis, Cons. Engrs., 111 Corcoran 
St. Bldg., Durham, N. C. (N.C.) 

Davis, R. V., State Wat. Contr 
Bd., 415 W. Franklin St., Rich- 
mond, Va. (Va.) 

Davis, William H., Jr., San. Engr., 
Ohio & Tenn. Drain. Off., 1014 
Broadway, Cincinnati, Ohio (Ohio) 

Davy, Philip S., Cor Engr., Davy 

Engrg. Co., LaCrosse, Wis. (Cen 

= ) 


t 
t 


D 


Dawkins, M. E., San. Engr., 
of San. Engrg te Bd 
Health, P. O. Box . Jackson- 
ville 1, Fla. (Fla.) 

Dawson, Arthur, Oper., Sewage Trt 
Pit., 221 Fifth Ave., Greenport, 

Dawson, Norman, Asst. Engr., San 
Dist. of Chicago, 104 S. Taylor 

, Oak Park, Ill. (Cen. St.) 

Engr., Har 
Montgomery 
Bldg., Spartansburg, S. C. (N.C.) 
Dewayne D., Supt., Wat. & 
1149 Park Ave., Mead 

(Pa.) 

Elroy K., San. Engr., Alaska 
Health & San Act., USPHS 
P. O. Box 960, Anchorage, Alaska 
(Fed.) 

Day, John A., Supt. of Pub. Wks 
508 10th Ave., Belmar, N. J 
(N.J.) 

Robert V., Res. Chem., Wal 

» & Tiernan Co., Inc., 86 W 
Deerfield Rd., W. Caldwell, N. J 
(N.Y.) 


Deal, Arthur V., Jr 
P. O. Box 183, Port 
(Va.) 

De Andrade, Lauro Paes, San 
Rua Miguel Lemos 25ap 
De Janeiro, Brazil, S 
St.) 


Civ. Engr., 
mouth, Va 


DeBerard, W. W., Deputy Commr 
of Wat. & Chief Wat. Engr., Bur 

f , Dept. of Pub. Wks.. 

, Hall, Chicago 2, I 


DeRord, D. P., Planning City Engr 
City Hall, Omaha, Nebr. (Nebr.) 
DeBourke, Robert P., Sales Engr.. 
Chain Belt Co Fureka Bldg 
3400 Forbes St., Pittsburgh 13 
Pa. (Pa.; Dual—W. Va.) 
DeBrito, F. Saturnino, Jr., Cons 
Ener., Caixo Postal 1631, Rio de 
Janeiro, Brazil, S. A. (N.Y.) 
Debrun, John W., Jr., Dist. Engr., 
Taylorville San. Dist., Rt. 29 E., 
Taylorville, Ill. (Cen. St.) 
DeCelle, O. A., Mfr. Rep., O. A 
DeCelle & Assocs., 718 Franklin 
Ave., River Forest, Tl]. (Cen. St.) 


= 
N.S t ( : 
ee SH Dandridge, John W., Cons. Engr., Uh 
Piatt & Davis Crescent Ave David 
n avids, E. M., Vice-Pres., Glad- 
Ext ano N.C.) ding, McBean & Co., 2901 Los : 
Dangerfield, Veighn E., Ind. Wast: Feliz Blvd., Los Angeles 39, Calif 
ye Engr Bur { San. Sewers, 3rd Calif.) ; 
fe Tampa, Fla. Davids, Herbert W., Assoc. Put 
pong se : Health Engr., Suffolk Co. Health 
Dangley, Ray H., Supt. of Sewers Dept Christian Ave., Stony 
W at. sewag Dept., Sumter Brook, I I N. N.Y.) 
Davidson, A, B., San. Engr., 
Daniel, W. G., City Eng 40 N Schenley Distilleries, Inc., 26 E. 
ee Main St Jacksonville 2, Fla Sixth St., Cincinnati 2, Ohio : 
Fla.) Ohio) 
ae : Daniels, Bert E Opet Sewag Davidson, Charles M., San. Engr., : 
rt. Plt., 320 Ave., Cedar Tenn. Valley Auth 8 Old 
4 Grove, N. J P. Bldg., Chattanooga. Tenn 
Daniels, F. E.. State (Ry.-Tenn.) : 
Dept. of Health, Engrg. Div., Davidson, F. G., Cons. Engr., Lake 
4017 N. 2nd St., Harrisburg, Pa Rd., Valley Cottage, N. Y. (N.Y.) 
(Pa.) 
Daniels, Hershel, Asst. Oper 
ige Disp Sycamore Il 
st) 
babe Daniels, P. N., City San. Ex 
Maple Ave Trenton 8, 
N.J.) 
Daniels, D W a 
aniels, Roy Supt t 
Dept’, 2107 16th Park 
oe: W. Va. (W. Va.) : 
Dannberg, Alvar, City Engr 
stads Byggnadskontor 
eas Danse, L. A., see Gen. M 
ae Corp. Production Engrg. Sect : 
a Danville, Town of, Dept. of Sewers Engr., ; 
Danville, lowa (Iowa) D 2, Rio 
ime F., Exec. Sec., (Cen 
4 01 ontr sect., State 
Dept. of Health, State Office | D 
aa Bldg., Albany 1, N. Y. (N.Y.) * ; 
Darby, Charles. City Ener 
ee Kans Kans. ) D 
Darby, George M., Dir. Westport 
=: 
= 
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Decher, Edward P., Sec., Joint | eo Andrew T., Dir., Bur. | de Zevallos B., Fernando Ortiz, Prof 
Sewerage Comm., 36 Midland r.. of San. Engrg., City Dept. of of School of Engrg., Arias Araguez 
Newark, N. J. (N.J.) | Health, 334 Bates St., Detroit 26, 460, Miraflores, Lima, Peru, S.A 

DeConti, Vincent, Chem. Engr., 15 Mich. (Mich.) (Fla.) 
Marshall St., Providence, R. I. | Dencker, Donald O., Grad. Stud., | Diachishin, A. N., Prin. Engr., In 

(New Eng.) Iniv. of Minn., San. Engrg., terstate Sanitation Commission 

a : me Denman, D. H., see Lovell Clay | Diaz, Efren, Sewer Repairman, City 

Dees, Ben W., Assoc. Engr., Marion Products Co Pit. No. 3, 2028 6th St., Santa 
Lite’ bite ae bined — Dennelly, Philip G., Oper., Sewage Monica, Calif. (Calif.) 
ax) rt. St., Great Dick, Charles, Dick 

Ne | engrg. Co., 75 Fitch St., Wellanc 

Falco, Paul, Jt., Dennin, Herbert F., Jr., Asst. Bact., Ont., Can. (Can.) 
nterstate Sanitation omm., a 23, ussel Pk., Quincy, Mass Dickerson, Bruce W., San. Engr.. 
OS S7th Ave., Elmhurst 73, L. I. (New Eng.) i 
Dennis, Carl E., City Mgr, 8 E Ridley Ave Ridley Park. Ps 

s, Mer., idley Ave., ey a 

DeFranco, Frank J., Supt. of Filt., 


Brid St. Rock ford Mich (Pa.; Also see Hercules Powder 
City Wat. Plt., 3621 Woodlawn (Mich.) Co.) 


we Sta., Weirton, W. Va. Dennis, John F., City Engr., Laurel, | Dic key, George D., Partner, Conkey 
4 Ge on; P. J. City E PO Mont. (Mont.) Equip. ae Gen. America Trans 
le Geurin, P. J., City Engr., P.O. | nennis Joseph M., Sr. E FSS Corp., 10 E. 49th St., New York 

Te ph M., Sr. Engr., at w 

Box 209, Kerrville, Tex. (Tex.) Avie. c/o Dept. “at 
Degnan, James M., Assoc. Chem. State, Washington 25, D. C. | Dickey, H. R., Megr., Can. Vitrified 
Engr., Atlantic Refining Co., 3144 | (Ky.-Tenn.) | Prods.., _Ltd., St. Thomas, Ont 
7 Ave., Philadelphia, Pa. DePoy, A. G., Oper., Sewage Trt Can. (Can.) 
a. | Pit., 117 Sixth Ave., S., S. St Dickinson, Orville L., Field Enar 
Leandro, Prof., Paul, Minn. (Cen. St.) | Pacific Nay P Inst 
Escucla Ingenicros y  Arqui- 703 Ninth & i . Los 

tectos, Universidad de la Habana Derby, Ray L.. Prin, San. | Angeles 15, Calif. (Calif.) 

Habana, Cuba (Fla 


Box 3669 Terminal Annex, Los | Dickinson, W. D., Pres., Dickinson 
DeGram, Arthur, an, aos | Angeles 54, Calif. (Calif.) & White, Engrs., 115 N. Spring 
Pit., Grand Haven, Mich. (Mich.) | Derr, Elwood, see Quaker Chem, | St. Little Rock,’ Ark. (Ark.) 
DeHaas, Nicholas, Oper., Sewage | Products Corp ' Dickson, D. B., Chief Chem., Dalla- 


Trt. Pit., Box 176, | Co. Pks., Cities Wat. Contr. & 
Mass. (New Sac.) Deslauriers, A. J ity Engr. & 


Supt. Wat. City Hall, 1 | !mprovement Dist. No. 2, 6005 

DeHooghe, Bernard A., Supt., Sew- | 18th Ave., Lachine, Oue., Can. | Hillcrest, Dallas 5, Tex. (Tex.) 
age Trt. Pit., 212 S. 6th St., (Can.) | Dickson, W. K., Civ. Engr., Dick 
Gladstone, Mich. (Mich.) Desmarais, R. J.. City Engr., 451 son & Stillwell, Inc., 404% S$ 

Deitch, Meyer, Chem., Interstate Park St., W.. Windsor, Ont., Can. | Tryon St., Charlotte, N.  ¢ 
Sanitation Comm., 110 William | (Can.) | (N.C.) 

St., New York 38, N. Y. (N.Y.) | See Mela. City oh. clo Pol | Diehl, R. B., Pres., Diehl Pump & 
deJarnett, N. M., Assoc. Dir., We Winfrey, Supt., SE. 30th Van- | Supply Co., Inc., 800 Fehr Av 

Poll. Contr., State Dept. | dalia Rd., Des’ Moines 17, Towa | Louisville, Ky. (Ky.-Tenn.) 
Health, 245 State Office Bldg., (lowa) | Dierker, Fred H., Jr., San. Engr 
Atlanta, Ga. (Ga.) Orange Co. Health Dept., 364 
| Deuchler, Walter E., Cons. Engr., pt. 

Delano, E. Huntley, Supt., Sewage Engrg. Serv. Co., 63 S. LaSalle 14th St.. Rm. 408, Oakland 1 
Trt. Plt., 343 Donald Pl, S.E., St., Aurora, (Cen. St.) | Calif. (Calif.) 

Grand Rapids, Mich. (Mich.) | Deutsch. Verein V.Gas-u.. Wasser- | Dieterich, Bernd, 6 Sommestrass 

Delano, Reuben G., Supt., 308 S.|  fachmannern, Beethovenstr. 17, Stuttgart-Bad Cannstatt, Germany 
2nd St., St. Clair, Mich.’ (Mich.) Frankfurt Main, Germany  (Ger- (New Eng.) 

DeLaporte, A. V., Chem. Engr.-in- | many) Dietz, Irving M., Jr., Hydr. & San 
charge, Experimental Sta., Dept. | Devendorf, Earl, Asst. Dir., State Engr. hy Wis. , Devt.. U.S 
of Health, 807 Richmond St.. W., | Dept. of Health, Bur. of Environ- Naval Air Sta., 3242 Topeka Ave. 
Toronto 3, Ont., Can. (Can.) mental Sanitation, Div. of Sanita- Corpus Christi, Tex. (Tex.) 

de la Torre, Luis Garcia, Recinto | tion, Albany, N. Y. (N.Y.) | Dietz, Jesse C., Asst. Prof. of San 
Sur No. 329, San Juan, P. R.| DeVeny, W. E., City Clerk, Logan, Engrg... Univ. of Ill., Dept. of 
(P.R.) Kans. (Kans.) | eg Engrg., Urbana, Ill. (Cen 
Hall, Shawinigan Falls, Que., Can E. ‘Kellogg Ave., Wichita 17, | Pill, Louis, George F. Pettinos, Inc 
(Can.) Kans. (Kans.) . a 12-6 Locust St., Philadelphia 7 

Pa. (Assoc. 

Dellasala, John J., Engr. & Vice- | DeVorss, James B., Oper., Sewage 

Pres., Delhan Constr. Co., Inc., Trt. Pit., Box 1256 Ephrata, | Piller, K. L., Pit. Engr., Hoffman 
306 Avenue Z (off Stillwell Ave.), | | Wash. (Pac. N.W.) La Roche, Inc., Box 381, Cam 
Brooklyn 23, N. Y. (N.Y.) DeWante, Randolph H., Cons. San bridge, Ohio (Ohio) 

Delos, John S., Res. Chem., Gen. | Engr., 4630 Francis Ct., Sacra- | Diller, Walter W., Chem., Decatur 

Motor Co., Ternstedt Div., 23860 mento 14, Calif. (Calif.) San. Dist.. 917 W. King, Decatur 


— Dearborn, Mich. Dewart, Donald M., 23 Rugge St 34, Ill. (Cen. St.) 
(Mic 


St. Albans, Vt. (N.Y.) Dingler, Edward L., Jr.. Engr., Th 
Delsanto, Thomas, Oper., Sewage | : a Carborundum Co., 2759 E. Grand 
Trt. Pit., 51 Bivd., Detroit 11, Mich. (Mich.) 
R. I. (New Eng.) | Dinsmoor, D. S., Vice-Pres., Amet 


DeMann, Joseph G., Proc. Foreman, ame - ¢ ° ican Potash & Chem. Co., 3030 
Atlantic Refining’ Co., 848 Ed. | Exp. | 6th St., Los Angeles 54; Calif 
mond Ave., Drexel Hill, Pa. (Pa.) | "Mich (Calif.) 

DeMartini, Frank E., Sr. San. Engr., Mich. Dion, Clarence K., Post Rd., West 
USPHS, 441 Federal Office Bldg., | D > erly, R. I. (New Eng.) 

San Francisco 2, Calif. (Fed.) Dept. of Wat. & Sewers, 1255 | Dirk, Marvin P., Oper., Ft. Ord, 

Demers, George, Cons. Engr., 71 N.W. 32nd St., Miami 42, Fla. Calif., 325 Eardley Ave., Pacific 
St. Pierre St., Quebec, Que., Can. | (Fla.) Grove, Calif. (Calif.) 
sented ™ Dexter, W. A., Cons. Engr., Haddin, Disario, Gabriel M., Pvt 

Dempsey, W. T., Cons. Engr., 37 Davis & Brown, Ltd., 9912A ant, Ave. El Bosque, I 
King St., E.. Oshawa, Ont., Can 109th §St., Edmonton, Alberta Carascas, Venezuela, 
(Can.) Can. (Can.) Eng.) 


Delisle, E. A., City Engr., City | Devlin, F. E., Cons. Engr., 4005 | 


Consu't 
a Florida 
\ (New 
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Dishes D. M., Chief San. Inspr., | Domenech, Rafael A Asst. Civ. Dousette, J. W., Iowa Valve Co., 
Catharines-Lincoln Health Ener., P. Aqueduct & Sewer 201 N. Talman Ave., Chicago, II. 
St. Catharines, Ont., Can Serv., 2832, San Juan 12, ( Assoc.) 
Downer, G. B., Civ. Engr., 27 
Diskant, igene M., Res. Chem., mke, L C.., Supt., City Wat. Central Bldg., Pueblo, Colo. (Rky. 
. A of Wat. & Power No. 2, W aukegan, Il. (Cen. ; Mtn.) 


Box . rminal Annex, Los Downer, William J., Prin. San 


Angeles 54 lif. ( valif } ommes Sidney F. Jr., Pub Engr., State Dept. of Pub. Health, 

Disston, ede & Sons n Health Engr., City Health Dept., Springfield, Ill. (Cen. St.) 

Tz Philadelphi 35, ‘ City Hall Oakland, Calif. (Calif.) Downey. Royce. L Supt., Pub 
mogalla Dr Bernard, _ Biol. Wks., 201 S. LeRoy St., Fenton, 

Ditmars, Donald M., r., Clintor Chem., a bg mist & As- Mich. (Mich.) 

.. Bowe N. 125th St., Butler, Doyle, William H., San. Enegr., 

State Bd. of Health, Box 270, 

Columbia onaldson, Wellington, Deputy Dir., Wisconsin Rapids, Wis. (Cen. St.) 

j Pa. (Pa.) div. of Sewage Disp., City Dept Dragone, Roy, Sales Engr., Dorr Co.. 

Arthur K., Oper., Ind. Waste 1568 Waverly Way, 12. 

Disp. Pit., Gen. Electric Co., | Md. (Md.-Del.; Dual—W. Va 
Lake Rd., I ‘ ong i. J., Dipl. Ing., Klin- & Va.) 

Dix, Thurman W., Com u estrasse 30, Essen, Germany | Drake, Hal M., Dist. Engr., Wallace 
Wks., 40 Beacon Sarre, Vt splat. & Tiernan Co., Inc., 3500 W. 
(New Eng.) ( \ J.. Chief Chem., 12th St., Little Rock, Ark. (Ark.) 

; har teel Corp Fairmont > 

Drake, James A., Engr., State Dept 
tw 192, of Health, 5731 Colfax Ave., S., 

Minneapolis, Minn. (Cen. St.) 

Supt., Wat D 
raper, A. Charles, Megr., Prod 
'rt., City Wat Der Given Mig 
ham, Wash. (Pac. N.W.) Los Angeles 58, Calif 
ni, Frank L., Oper., Sewage 
Pit., Underwood Village, Fal- 


mouth Foreside, Portland, Maine Draper, J. E., Supt. of Utils., Box 
(New Eng.) 


49, Bluffton, Ohio (Ohio) 
Sunt: af ‘Sewers Drautz, Kenneth E., Asst. Chem., 
7 nklin Pl Neck Nassau Co. Dept. of Pub. Wks., 
NY. NY) 216 Atlantic Ave., Massapequa 
ynohue, Joseph Dravo Corp., Machinery Div., Att: 
Rox 124 “Wood. William A. Walton, Dravo Bldg., 
stock. Tl. (Cen % Pittsburgh 22, Pa. (Corp. Pa.) 
Field Eng Dreher, G. M., Chem. Engr., Jones 
Py & Laughlin Steel Corp., 401 
Ma Liberty Ave., Pittsburgh 30, Pa 

Dopmeyer, L., San. Engrg. Walke 
Div., USPHS, Washington 25, | Dreier, Douglas E., Engr, Walker 
Enz.) Proc. Equip., Inc., 354 S. Main, 

ihre Oswego, Ill. (Cen. St.) 

D'Orazio, Anthony, Asst. Chief 
Chem., Pontiac Motor Div.. Gen Dresser, Herman G., Cons, Engr., 
Motors Co Glenwood Ave Camp, Dresser & McKee, 56 
Pontiac, Mich. (Mich.) . : Cordis St., Wakefield, Mass. (New 


Eng.) 
Dore, Stanley M., Deputy Chief ‘ — 

Dobstaff. R. W.. Sr Bd. of Wat. Drew, Samuel T., Proj. Engr., Rader 
‘Clinton Ave., Apt. 14-A_ Engrg. Co., 1818 S. Bayshore 
4871 Seneca ct. srooklyn 38, N. Y. (Pa.) Lane, Miami, Fla. (Fla.) 

(N.Y.) Dornbush, Donald, Oper., Sewage | Drexel, Frederick, Proj. Engr., N. Y. 
Trt. Pit., 6471 Carpenter, Ypsil City’ Dept. of Pub. Wks., 62-66 
Dobstaff, | . t er., Sewage anti, Mich. (Mich.) 60th Dr., Maspeth, L. L, N. Y. 
St., Ebenezer, N.Y. | Dorworth, Charles D., Megr., Alan 
Wood Steel Co., Conshohocken, | Driggs, E. Ogden, Cons. & Elec 
Pa. (Pa.) Engr., John S. Bates, 440 Gravatt 
hae. Dr., Berkeley 5, Calif. (Calif.) 

Dodsc 119, Alice, Tex. (Tex.) Driscoll, Timothy Draftsman, 

Mont. ‘State College, Bozeman, | Doubleday, William, Jr. San. Engr., | i, Dent. of 
State Dept. of Pub Health, 2 land 1, N. Y. (N.Y) 
Dodge, Harland P.. San. Enm Charles St., Reading, Mass. (2 
803 E ddy Eng.) Drummond, C. E., Jr., Cons. Engr., 
1; Wiedeman & Singleton, P. O 
00 Oreg. State College, Corvallis, | Drummond, Robert M., Chief Chem., 
Baltimore: 26. Ma Oreg. (Fed.) Res. Div., Intnl. Paper Co., 
Dougherty, J. J., Albert Pipe Supply Sanford St., Glens Falls, N. 
Engr., Arling- Co., Inc., Berry & 3th Sts., (N.Y.) 
. Court Brooklyn 11, N. Y. Duba, John G., Asst. Prof., 1 
(Va.) Dougherty, Richard J., San. Engr., Inst. of Tech., 107 Dogwood ‘ 
of Natl Rust Engrg. Co., 157 Hollowhaven Park Forest, Ill. (Cen. St.) 
| Dr., Pittsburgh 29, Pa. (Pa.) DuBois, F. W., DuBois-Cooper 
Moncton, N. B., Can. (C Douglas, D. D., Mun. Off., City socs., 10600 Puritan, Detroit 

Doman. Joseph. Cons. Eng or Hall, Ft. Dodge, Iowa (Towa) Mich. (Mich.) 

Company, P.O. Box 802 im- | Douglas, Tames C., Supvr. of Utils, | Duckel, Sherman P., Dir., Dept. of 
ford, Conn. (New ng ual- Post Engrs Camp San_ Luis Pub Wks., City Hall, Rm. 260, 
HY.) Obispo, Calif. (Calif.) San Francisco 2, Calif. (Calif.) 

Domejka, Walte: per., Wood- | Douglas, John B., Engr., W. Va. | Dudley, Richard E., Deputy City 
bridge Twp., 62 Ne srunswick Wat. Co., Charleston, W. Va Engr., Rm. 410, City Hall, 
Ave., Hopelawn, N N.J.) (W. Va.) Springfield, Mass. (New Eng.) 


< 
f 
3 
| 
Dixon R M 
Chapter, A Ms Tex. Mun 
allas 2, Tex Tex.) sldg., 
Dob, Fenton H., City Sewa 
tinius Pl 3658 Stet 
Cincinnat 4 
Ohio) icinnati 8, Ohio 
bir 
Dobbins, William 
of San. Enere.. N. Assoc. Prof : 
New York 53. N. ¥ ights 
Dobson, John G., Sale 
i wshoro Cx 4 i 
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Duffy, Dean S., Sales Engr., Wal- | Dyckerhoff & Widmann, K. G., Con- | Edelblut, Robert L., Vice-Pres., 
lace & Tiernan Co., Inc., 2916 tracting Firm, Eilbecktal 55, Edelblut Constr. Co., P. O. Box 
Western Ave., Seattle 1, Wash. Hannover 23, Germany (Germany) | 845, Ft. Myers, Fla. (Fla.) 


(Pac. N.W.) Dyckman, Warren W., Sr. Civ. | Edgerley, Edward, Civ. Engr., State 
Duk, Herbert E., Chief Engr., Pa. Engr. Boro of Manhattan & New Dept. of Health, 343 NW. End 
Glass & Sand Co., Hancock, York City, Rm. 2142, Municipal Ave., Lancaster, Pa. ( Pa.) 
Morgan Co., W. Va. (W. Va.) Bldg., New York, N. Y. (N.Y.) Edgerley, Edward, Jr., Teaching 
Duke, Lee S., Ie. by at. Dept., | Dye, John, Pit. Oper., Spencer San. Asst.. Mass. Inst. of Tech., Rm 
Charlotte, N. C. a | Bd., Box 3, Spencer, W. Va. (W. 1-153, Cambridge 39, Mass. (New 
Dumsday, Arthur pro E. 13th Va.) _ Eng 
St., Sedalia, Mo. (Mo.) Dye, R. D., Civ. Engr. Assoc., W. D., Pit. Supt.. City Wat 
Dunbar, F. N., Supt., Sewage Trt. Dept. of Wat. & Power, Box 3669, | "Dept, 2220 E ‘iola Ave., 
Pit., ‘Pittsfield, IM. (Cen. St.) Terminal Annex, Los Angeles 54, | = Yakima, Wash. (Pac. N.W.) 


Dunbar, Richard F., Plt. Engr., bition Doyl , F en Poll Ediger, O. O., Cons. Engr., Ediger 
Eclipse Mach. Div., Bendix Avia- Krat oll. | "Engrg. Co., Box 145, Wichita 1, 
tion Corp., Oakwood Ave. & 18th a rait Co., Siacon, Kans. (Kans.) 

St., Elmira Heights, N. Y. (N.Y.) <a Edmondson, J. H., Gen. M Som 
Dunbar, T. J., Jr., Pres., Dunbar & Hydraulics, Ltd., 31 Muncaster | — Disp. Dept.. Wincobank, Shef- 
Dickson, P. O. Box 1082, Free- | field, Yorks., Eng. (ISP) 
Gate, York, Eng. (ISP) 
port, Tex. (Tex.) Edwards, Clement, Deputy E 
m, ating | Edwards, ement, Deputy Engr., 
Duncan, J. G., Asst. Chem. Engr., | ye yoy 160 “es | Sewage Sect., Dept. of Wks., City 
| ept. Natl. Brass , 1601 Madi 
Ont. Dept. of Health, 807 Rich- | son Ave., S.E., Grand Rapids Hall, Toronto 1, Ont., Can. (Can.) 
mond St., W., Toronto 3, Ont., Mich. (Mich.) ” | Edwards, Gail P.. Prof. of San 
Dyson, R. H., Chief Inspr., Chem., College of Engrg, N. \ 
veda Blv« os Angeles ali St. Nicholas St., 4/5 St. » 
(Calif.) Nicholas Bldg., Newcastle- -upon- Edwards, Myles W., Cons. Engr., 

Dundas, William A., San, Engr.,| Tyne 1, Eng. (ISP) Wertz Engrg. Co., Inc.. 441 N 
Chicago San. Dist., 910 S. Michi- | Dufresne, Paul E., City Engr., City 2nd St., Reading, Pa. (Pa.) 
gan Ave., Rm. 700, Chicago 5, Hall, Radisson St., Trois Rivieres, | Edwards, Stacy W., Engr., Infilco 
Ml. (Cen. St.) Que., Can. (Can.) Inc., 1338 Michigan Ave., Dallas 

Jung: oot, Ce E Bird ; 16, Tex. (Tex.) 

= Earlville, Town of, Dept. of Sew- | I PI ) 
Corp., 341 East Ave O. Box €ts, Earlville, Towa (Towa) Awards, Wilam Fit. Oper., 
ast Ave., P. O. Gowanda State Hosp., Gowanda, N 
71, Albion, N. Y. (N.Y. | Early, Frank E., Dist. Rep., Ameri- Y. (N.Y.) 

can Well Works, 20314 Grand 

E River, Detroit 19, Mich. (Mich.) | Eger, Oscar O., Pub. Health Engr., 
Junmire. ly, F i State Dept. of Health, 130 _E. 
Rapid City, S. Dak! (Cen. St.) “arly, Pres... Fred | oth St., Fond du Lac, Wis. (Cen 

Dunn, William E., San. Engr., Pinel- | “9 e 2 ; St.) 


Francisco 4, Calif. 
las Co. Health’ Dept., P. 0. Box | Eggett, Matthew, Asst. Exec. 


3242, St. Petersburg, Fla. ' State Reg. Wat. Poll. Contr. Bd 
| Early, | No. 4, 541 S. Spring St.. Rm. 504, 
Dept. of Health, 2437 St. ‘Moscow, Idaho’ (Pac. N.W.) Los Angeles 13, Calif. (Calif.) 
St., Springfield, Ill. (Cen. St.) Eglof, Dr. Warren K., Head, Dept 
Dunson, J. E., Chem., Springfield | 130 Grove Circle, Concord, | Chem., Niagara Univ., Niagara 

Mills Co., Springfield, Calif. (Calif.) Univ., N. Y. (N.Y.) 

Fenn. (Ky.-Tena.) Saster, Leonard C., Oper., Sewage | Ehle, Virgil, Cons. Engr., Morrell 
Dunstan, Prof. G. H., Engrg. Lab. | Trt. Pit., 260 Main St., Clare- Vrooman, Inc., 21 Grand Ave., 
State College of Wash., | mont, N. H. (New Eng.) Gloversville, N. Y. (CN.Y.) 

tox 176, Pullman, Wash. | poupag Ss . Ehle V. M., Chief San. Eng: 

(Pac. N.W.) Corp. Bow teri, State, Dept. of Health, 410 E. sti 
Dunwoody, G. A., Brink-Dunwoody- Richmond, Calif. (Calif.) St., Austin 2, Tex. (Tex.) 

Cooper, Engrs., Register Bldg., eastling, Harvey V., Vice-Pres. & | Ehrenfest, Paul, Engr., Havens & 

lola, Kans. (Kans.) Gen. Sales Mgr., Link-Belt Co., | Emerson, 19101 Van Aken Blvd., 


DuPont, Anthony W., Sewer Supt., Pacific Div., 1718 Easton Dr., Shaker Heights 22, Ohio (Ohio) 


81 Oliver St., Bristol, R. | Burlingame, Calif. (Calif.) | Eich, Henry F., Pub. Health Engr 

(New Eng.) Eaton, Bruce P., Town Engr., Town & Dir., Div. of Housing & Sanita- 

Durkee, L. R., Engr., Fed. Wks. | Hall, Danvers, Mass. (New Eng.) tion, Bur. of Sanitation, Health 
Agency, Rm. 511, 618 Second | Ebert, R. E., Supt. Wat. Supply, | Dept., 116 Temple St., Los An- 
Ave., Seattle 4, Wash. (Fed.) | Dept. of Pub. Wks. City Hail! geles 12, Calif. (Calif.) 

Durling, A. Carlton, Pres., Durling | | Winston-Salem, N. C. (N.C.) | Eick, John, Chem., Eberle Training 
Farms, White House Sta., N. J. | Ebneter, Walter, Oper., Sewage Plt., Co., Westfield, Pa. (Pa.) 

(N.J.) Wauona§ Trail, Portage, Wis. | Fidsness, F. A., Cons. Engr., Vice 

Durr, John P., Asst. San. Engr., | (Cen. St.) Pres., Black & Assocs., Inc., 700 
State Dept. of Health, 916 Dia- | Eby, Earl, Vice-Pres., Elk River S.E. 3rd St., Gainesville, 
mond, Meadville, Pa. (Pa.) Concrete Prod. Co., 502 Power | (Fla.) 

Dutton, C. Sidney, Infileo (Canada) Block, Helena, Mont. (Mont.) | Ekern, Andrew, Oper., Shorewood- 
Ltd., P. O. Box 429, Adelaide | Eckelcamp, Joseph, Supt., Dept. of Mercer Island Pit., 712 Broadway. 
St., Toronto, Ont., Can. (Can. & Pub. Wks., P.O. Box 565, Spring N., Shorewood Apts. Seattle, 
New Eng.) Lake, Mich. (Mich.) Wash., (Pac. N.W.) 

DuVal, Chalkley, Chief., Bur. of Eckenfelder, W. Wesley, Jr., Cons. | Eklund, Bengt A., City Engr 
Surveys & Desis gn, 217 Governor San. Ch , Weston Eckenfelder Flaggviigen 17, Nasbypark, Sweden 
St., Richmond 19, Va. (Va.) pgs gee 180 Hillside Ave., (Sweden) 

Leonia, N. J. (N.J.) 

Duvall, Arndt J., San. Engr., Tolz, Eckstein, George J : Ekstrand, Louis K., Supt., N. Shore 
King & Day, Inc., 1391 Fair- | “City Dept. of pak Wik” 2 ;’ San. Dist., 425 Westmoreland 
mont Ave., St. Paul 5, Minn. 72nd St.. New York ; . Ave., Waukegan, Ill. (Cen. St.) 


~ 172n 
(Cen. St.) (N.Y.) Elder, Francis B., Engr. Assoc. 


Dwiggins, Gordon L., Supt., E. B.| Eddy, Harrison P., Jr., Partner, American Pub. Health Assn., 1790 
Filter "2330. ‘Bernard Metcalf & Eddy, 1300 Statler Broadway, New York 19, N. 
St., N.C. (N.C.) Bldg., Boston 16, Mass. (New (N.Y.) 

Dworsky, L. "i Sr. Asst. San. | Eng.) Elder, Wallace C., Plt. Attendant, 
Engr., USPHS, Federal Security | Eddystone Mfg. Co., Att: Paul B. L. A. Hyperion Sewage Trt. Pit. 
Agency, Rm. 4223, South, Wash- | Wendler, Chief Engr., Eddystone, | 7811 Halldale Ave., Los uate 
ington, D. C. (Fed.) Pa. (Corp. Pa.) 47, Calif. (Calif.) 


| 
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: 
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ls., Wat Elmore, Harold L., Analytical | Ernest, Lawrence A., Drain. Basin 
Kans Chem., Tenn. Valley Auth., 216 Engr., State Committee on Wat. 
Old Post Office Bldg., ¢ *hattanooga, Poll., 583 Park Lane, Madison 
Tenn. (Ky.-Tenn.) 5, Wis. (Cen. St.) 
Earl W., Asst. City Engr., | Erwin, R. Blake, Cons. Engr., 478 
: Olympia, Wash Charles Lane, Niagara Falls, Ont., 
Can. (Can.) 
ongr., . & Eskew, Cecil D., City Mgr., Colum- 
d _ Watson, “an e bia, Tenn (Ky.-Tenn.) 
Old sondon, Esso Standard Oil P. O. Box 
mberg , City Engr., adi 23, Linden, N. J. (N.J.) 
Lamp Div., Dak.) Esterline, Harry, Oper., Sewage Trt. 
mbre ( , Supt., Mun. Wat Pit., 70 Xenia Dr., Fairfield, 
N. Vine St., Mag- Ohio (Ohio) 
Ark.) 


Estherville, City of, Att: Mervin 
» State Hosp., Mental. In- L. Wickersheim, Supt. of Sewage 
Embreeville, Pa. (Corp Wks., Estherville, Iowa (Iowa) 
estrada, Alfred A., Civ. Engr., 
A., San. Engr., L. I bright & Friel, Inc 5039 Der- 
In ; 1731 N. Emer- mand Rd., Drexel Hill, Pa. (Pa.) 
Dept. of Civ » Indianapolis, Ind. (Cen ‘ttinger, M. B., San. Chem., Envi- 
Mass. Inst. of ronmental Health Center, USPHS, 
39. Mass. (New merson, C. A., Partner, Havens & 1014 Broadway, Cincinnati 2, 
Emerson, 1414 Woolworth kl Ig., Ohio (Fed.) 
Div.. Mfg : oi adway, New York 7, N Eubanks, C. E., Supt., Bur. of Wat., 
‘608 Walnut (Pa.) 626 S. Gay St., Knoxville, Tenn 
Pa. (Pa.) smerson, William H., City Engr., (Ky.-Tenn.) 


Second St., S., Aberde 
Inc., Sol S Dak ‘Dak.) ubanks, G. O., Jr., Maint. Dept., 


Tannery, Elkland, Pa »mery, Forest M., Maint. Mech., Cc. 22% 
Engrg. Dept., City of Seattle, f 
Ave., Newark, } N.W.) 3, 
(N.Y.) 
llerbusch, R. P., San. Engr., Wil- -mery Industries, Inc., Att: Erwin - 
low Run Pub. Housing Admin., A. Emmer, Rep., June & Long vustance, Harry W., Civ. Engr., 
> 3 rbor St Eastman Kodak Co., 159 Rock 
P. O. Box 108, Arbor, Sts., Cincinnati 17, Ohio (Corp h 
Mich. ( Mich.) Ohio) » aN. 
‘lerman, Joe V., Plt. Attendant, mmer, Erwin, see Emery Industries, - (NY. ‘ th M E 17th 
perion Sewage Trt. Plt Inc =ngr., 
10, 23 Califa St., Woodlands mmetsburg, City of, Dept. of B. 
Hills, Calif. (Calif.) Sewers, City Hall, Emmetsburg, 
Shel Iowa (lowa) vans, Chauncey C., Supt. of Sew- 
Elley, John R., San Inspr., Shel- Maple St., McCleary, 
burne, Ont., Can, (Can.) mpire Box Corp., Att: H. L. Wash. (Pac. N.W. 
Ell ES & Plumb m, P. O. Box 134, Engle- 
Ir St. W wood, N. J. (Corp. Pa.) ‘vans, David A., San. Engr., 
ispr., 13 ctoria St., ~ 
North Bay, Ont., Can. (Can.) mschergenossenschaft, Postfach 219, P. O. Box 858, Reading, Pa. (Pa.) 
| B. W Bnot.. Buffalo Essen, Germany (Germany) vans, E. B., Supvr., Wat. Purif., 
‘Olive BE. Engelbrecht, Richard S., Instructor, 912 Lenox Dr., Dayton 9, Ohio 
wanda, N. ¥. (N.Y.) _ Mass. Inst. of Tech., Dept. of (Ohio) 

C I ‘ a rt San. Engrg., Cambridge 39, Mass Evans, R. W., Oper., Sewage Trt. 
llis, alvin , Supt., Sewage (Ne Eng. Pit. Bo: os Versaille 
Pit... Town Hall, Main St... (Cen. St 195, rsailles, Ind 
Moorestown 1. (N.Y.) nglish, J. A., City Engr. & Supt., : 

} Wat_ Dept., Salisbury, N. C vans, S. C., Oper., Sewage Wks., 
J., Chief (N.C.) E. ‘ten, Bedfords., Eng. 

( aaa Bl he Detroit 11. Mich nloe, Van P., Supt. Clayton Sew- (ISP) 

age Trt. Plt., Rt. 7, Box 372, “he 
(Ohio) ‘vans, Samuel R., Chem., James 
. io “a Atlanta, Ga. (Ga.) Lees & Sons Co., Glasgow, Va. 
Wat J Hollict, Enslow, L. H., Editor & Vice-Pres., (Va.) 

24. Tex Fes ) Wat Sewage Works, 155 E nverest, Howard, Tech. Engr., 
i] Jan New York 17, N. Y. Johns-Manville Co., 17 Prospect 
ames, s€T upt., = N.Y. le sloversy N.Y. 
Eastman Corp., Kingsport, Tenn. Epler, E., Sent. Sewece Trt Ave., Gl wersville, N. ¥. (N.Y ) 
(Ky.-Tenn.) verett, Clyde T., Asst. City Engr., 

Pit., P. O. Box 724, Danville, 

lis, M. V., Supt., Sewage Trt (Cen, Fayetteville, Ark. (Ark.) 

Pit., 46 'W. Encanto Blvd., Eppler, E vers, H. J., Mgr., Wat. & Sewage 
Phoenix, Ariz. (Ariz.) eo “ee Utils., City Hall, Merrill, Wis. 
(Cen. St.) 


J., San. Engr., 20 Judy 
Lane, Stamford, Conn. (N.Y.) 

lis, N. T., City Chem., 21 S. | Eppley, Robert G., San. Engr., State 
4th St., Grand Haven, Mich Set. of Health, 722 Lehigh Ave -verson, R. B., Pres., Everson 


722 


(Mich.) Mfg. Co., 214 W. Huron St., Chi- 


Paul C., see Mead Corp. Epps, Robert, Supt., Wat. Whks., 
Ellis, Robert D., Chief Proc. Engr Branson, Mo. (Mo.) ye ‘_o kd. of Hank 6228 
Orangeburg Mfg. Co., Orange- Erganian, George, San. Engr., Div S.E Woodward "Portland 6, Ore 
burg, N. Y. (N.Y.) of San. Engrg., State Dept. of (Pac: NW.) - ’ 
“Cc. Mission S apolis 5, Ind. (Cen. St.) “wbank, F. C., Sta. Supt., Mich. 


St., Milk Producers Assoc., Imlay City, 
San Francisco 5, Calif. (Calif.) Erickson, Carl V., San. Engr Mich. (Mich.) . ‘ 


Pacific Flush Tank Co., 809 N 
Ellison, James E., Oper., Sewage Ridgeland Ave., Oak Park, Ill Ewing, Ben B., Asst. ig of Civ. 
Irt. Pit., Box 112, E. Beckley, (Cen. St.) 7 Engrg., Univ. of Tex., P. O. Box 
9 
W. Va. (W. Va.) Erickson, Frederick K., San. C 7942, Univ. Sta., Austin ‘12, Tex. 
Ellison, Robert J., Cons. Engr., 635 Engr., Fed. Civ. Defense (Tex.) 

S. Cleveland Ave., St Pe min., 9912 Thornwood Rd., Park Eve, W., City Engr., City 
Minn. (Cen. St.) wood, Kensington, Md. (Fed.) Hall, Glendive, Mont. ( Mont.) 
Imendorf, C. E., Cons. Engr.,| Ericsson, Holger, San. Inspector, yer, Chet, Dist. Supt. & Engr., 
William S. Lozier Co., 10 Gibbs Lastmakaregatan 10 A, Uppsala, City Wat. Dept., 1040 N. 25th 

St., Rochester 4, N. YY. (N_Y.) Sweden (Sweden) St.. Billings, Mont. ( Mont.) 
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Elders, Harlan, Supt. of 
& Sew Der Ax 
Eldridge, Edward F., I 
iaridg 
Old Capitol Blig 
Wash. (Pac. N.W 
at Pont de Nemours & 
Hickory, Tenn. (Ky 
Electric Auto-Lite Co 
Att: Allen M. Reed 
innati 15, Ohio (¢ 
rk Elgin, San. Dist. of 
IL’ (Corp. Cen. 
Elias, George A., I 
Dept. of Health 
St., 412 City Ce 
Baie delphia 7, Pa. (1 
Eliassen, Prof. Rolf 
& San. Engrg., 
Tech., Cambridge 
Eng.) 
Elkin, Harold F., I 
Dept., Sun Oil 
St., Philadelphia 
4 
ti 
: 
: 
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Eyford, Glen L., Deputy Engr., 
1930 Kingsway, S. Burnaby, B 
C., Can. (Pac. N.W.) 


Faas, J. B., 
Central Lake, 

Faber, Albert J., Mayor, Ridgewood 
Boro., 470 E. or River Rd., 
Ridgewood, N. J. (N.J.) 

Faber, Harry A., 
Water and Sewage Works, 
44th St., New York, N. Y. 

Faber, John H., Foreman, E. L. 
Pont de Nemo urs & Co., 
Hahn Ave., N.E., Aiken, 

CW. Va.) 

Fadgen, T. J., Chief Chem., Tern 
stedt Div., Gen. Motors Corp., 
Trenton, N. J. (Ohio) 

Faehrmann, Elmer H., Supt., 
Trt. Plt., Hales Corners, 
(Cen. St.) 

Fagan, Laurence A., 
Metro Dist. Bur. 
$6 Garden St., 
(New Eng.) 

Fair, Charles, Pit. Engr., Gen. 
Electric Co., Major Appliance 
Div., Appliance Pk., Louisville, 
Ky. (Ky.-Tenn.) 

Fair, Gordon M., Dean, 
School Engrg, Harvard 
935 Memorial Dr., 
Mass. (New Eng.) 

Fairall, John M., Pub. 
State Bd. of Health, 4227 Mohawk 
Dr., Madison, Wis. (Cen. St.) 

Fairbrother, Walter J., Oper., River- 
side age ~=Auth, Riverside, 
5.) 

Fairlie, 
R. F. 


Owner, 
Mich. 


Faas Foods, 
(Mich.) 


Sewage 
Wis. 


of Pub 
Hartford, 


Engr., 
Wks., 


Conn 


Grad 
Univ., 
Cambridge 38, 


= al ith Engr., 


A. 

Ottawa, Ont., 
(Can.) 

Faison, D. W.. Lock Joint Pipe Co 
Hato Rey, P. R. (P.R.) 

Falciani, Romeo A., Civ. Engr., 
Albright & Friel, Inc., 316 E 
Orchard St., Hammonton, N. J 
(Pa.) 

Falk, Dr. Lloyd L., E. 
de Nemours & Co., 
Wilmington, Del. 

Fall, Edwin B., Jr., Chem., Peoria 

i 2, Chillicothe, 


I. du Pont 
Engrg. Dept., 


Fallon, Joseph A., Plt. Oper., 
Park State Hosp., Macy 
Hosp., 220 Riviera Dr., 
Park, N. Y. .) 

Falls, O. of Wks.. 
York Twp., 2700 Elginton Ave., 
W.. Toronto 1, Ontario, Can 
(Can.) 

Fanion, 
City 


Kings 
Home 


Kings 


Theodore 
Sewer Comm., 
Conn. (New Eng.) 
Faris, Cecil R., Lead ot. 
Sewage Trt. Plt., 110 S. 
San Diego 14, Calif. (Calif’) 
Farley, 
Oper., 
(Iowa) 
‘armer, Ed, Res. Engr., 
Veatch, Cons. Engr., 
way, Kansas City 2, Mo. (Kans.) 
arnsworth, George L., Jr., Cons 
Engr., J. J. Woltmann, 314 Unity 
Bldg., Bloomington, Ill. (Cen. St.) 
arnum, Norman W., Oper., Sewage 
Wks., McClellan Field, 
Ave., Sacramento 18, Calif. (Calif.) 
Farr, Leo G., Jr., Jr. Civ. Engr., 
Dept. of Pub. Wks., 3307 St. 
Mathews Dr., Sacramento 21, 
Calif. (Calif.) 


Oper., 


6lst, 


Sewage Pit., 


Black & 


Plainville, | 


City | 


Town of, c/o Walter Miller, | 
Farley, Iowa 


4706 Broad- | 


2349 25th | 


CONSOLIDATED MEMBERSHIP DIRECTORY 


Farrant, James, Elec. Engr., Passaic 
Valley Sewerage Comm., 443 E. 
29th St., Paterson, N. J. (N.J.) | 

Farrell, C. A., Jr., Area Engr., 
Bechtel Intnl. Corp., 734  Hill- 
burn Dr., Dallas 17, Tex. (Tex.) 

Farrell, J. R., Mgr., Harrisburg Off., 
Gen. Electric Co., Commerce Bidg., | 
Harrisburg, Pa. (1l'a.) 

Farrell, R. P., Dir., State Dept. of 
Pub. Health, 420 Sixth Ave., N., 
Nashville, Tenn. (Ky.-Tenn.) 

Farrell, William F., Dist. Mar., 
Wallace & Tiernan Co., Inc., 
Box 446, Buffalo 5, N. Y. (N-Y.) 

Farren, W., Rd. Supt., Porcupine, | 
Ont., Can. (Can.) 

Fassel, James E., City Equip. Re- 
pair Man, 4042 Morrell St., San 
Diego 9, Calif. (Calif.) 

Fassnacht, George G., San Engr., 
State Bd. of Health, 366 Good 
Ave., Indianapolis 19, Ind. (Cen. 
St.) 

Fast, John San. Engr., State 
Dept. of Pub. Health, 223 T St., | 
Aurora, Ill. (Cen. St.) 

Faulkner, T. G., Engr. & Sur- 
veyor, R. D. C. Wallengiord, 41 
Wantage Rd., Didcot, Berks., Eng 
(ISE) 

Faulkner, William J., Asst. 
State Dept. of Mental 
207 Everett St., Wollaston, 
(New Eng.) 

Faust, S. D., Chem., W. A. 
& Co., 7300 York Rd., Bal 
4, Md. (Md.-Del.) 

Fawcett, J. H., Town Clerk, 
wood, Ont., Can. (Can.) 

J. F., Sales Mgr., 

ernan Co., Inc., 16 
Pa.) 

Fay, Allan B., Chief Engr., D. C. 
Sewage Trt. Pit., 3 Ardmore 
Circle, Washington 16, D. C. 
(Md.-Del.) 

Fay, Allan L., Asst. 
City Dept. of Pub. 
Francis Lewis Blvd., 
lage 8, N. Y. (N.Y.) 

Fay, Roy M., Infilco Inc., 258 | 
Park Square Bldg., Boston 16, 
Mass. (New Eng.) 

Faye, John, City Engr., City 
Hot Springs, Ark. (Ark.) 

Featherstone, David L., 
of Pub. Wks., Mun. 
ville, Ont., Can. 

Fee, H._J., Engr 
year Tire 


Engr., 
Health, 
Mass. 


Taylor 
timore 


Colling- | 


Wallace 
F airway, 
Dual-— | 


Mech. Engr., 
Wks., 88-09 
Queens Vil- 


Hall, 


Chairman 
Bldg., Dunn- 
(Can.) | 


& Mer., 


Good- | 
& Rubber Co., St. 
Marys, Ohio (Ohio) 


Fee, John R., Civ. Engr., 
Montgomery, Cons. Engr, 
Crary St., Pasadena 7, 
(Calif.) | 

Feild, James W., San. Engr., Wat. | 
Dept., Off. of Chief of Engrs., 
3314 Alabama Ave., Alexandria 
Va. (Md.-Del.) 

Feldman, M. M., Jr. Civ. Engr., 
N. Y. City Dept of Pub. Wks. 
1644 SSth St., Brooklyn 4, N.Y 
(N. 


Fell, C. W., Sales Megr., Norton | 
Co. of Canada, Ltd., Hamilton, 
Ont., Can. (Can.) 

Fellows, Fred G., 
O. Box 2030, 
(Okla.) 

Feng, Tsuan-Hua, 


Guinness Lab., 
(Cen. St.) ‘ 


J. M. | 
2051 | 
Calif 


Cons. Engr., P 
Ponca City, Okla 


Univ. of Mass., 
Amherst, Mass 


Fesperman, at 
(N.C, 


Green Way, Los Angeles 49, Calif 


Finkbeiner, Carleton S., 


Fenger, J. W., Dist. Sales Mear., 
ek Mathieson Ind. Chem. Co., 1126 
Rand Bldg., Buffalo 3, N. 
(N.Y. 
Fenn, Ernest G., Plt. & Maint 
Supvr., Fairfield State Hosp., 
Newtown, Conn. (New Eng.) 
Fenner, L. E., Cons. Engr., Fenner- 
° Brey Engrg. Corp., 928 S. 10th 
Pes St., Manitowoc, Wis. (Cen. St.) Ge 
Fenton, John V., Pres., Carman- 
Dunne, Inc., 2 Lakeview Ave., 
Lynbrook, N. Y. (N.Y.) 
Ferguson, Gerald W., San. Engi 
USPHS, American Embassy, APO 
616, c,o Postmaster, New York, 
N. Y. (Fed.) 
eae Ferguson, L. M., Civ. Engr., Sin in 
clair Refining Co., 3500 Indian- hs 
ee apolis Blvd., E. Chicago, Ind ee 
(Cen. St.) 
Ferguson, Marshall E., Field Tech 
Interstate Sanitation Comm., 110 
William St., New York 38, N. 
(N.Y.) 
Fernandez, Guillermo J., Civ. Engr 
P. R. Aqueduct & Sewer Serv., 
Box 2832, San Juan 12, P. R 
(P.R.) 
Sous Ferraris, Charles P., Ind. Wastes ey 
Aaa Engr., Bur. of Engrg., 1907 Hyde on 
St., San Francisco, Calif. (Calif.) 
Ferris, Frederick, Hydr. & San 
Engr., Elson T. Killan, 5 Garden 
Hill Rd., Morristown, N. J. (Pa.) 
Ferris, James E., Electro Bleaching Bere 
Gas Co., 60 E. 42nd St., New 
York 17, N. Y¥. (New Eng.; 
Dual—N.Y.) 
Ferris, T. C., Asst. Engr., State 
2s Dept. of Health, Box 1741, Ft i. 
Fetch, John J., Jr., Supt., Joint 
Mun. Auth. of Wyomissing Val- 
ley, 701 Old Wyomissing Rd., 
Reading, Pa. (Pa.) 
eas Fetzer, Clair A., Civ. Engr., City ies 
Fetzko, Andrew, Oper. & Engr, 
Lee Wat. & Sewage, Belle Meade Gen = 
Depot, Adamsville Rd., R. D. No 
2, Somerville, N. J. (N.J.) 
Fiechter, H. R., Asst. Engr., Hol 
inger, Dardel & Horler, Cons 
Engrs., Bachstr. 20, Aarau, Switz- 
Fiedler, Peter B., Oper., City Trt 
Pit., 3843 National Ave., San 
pea Diego 13, Calif. (Calif.) 7 
Field, W. T., Assocs., Inc., Cons 
Engrs., Flower Bldg., Watertown, 
N. Y. (N.Y.) 
Fieldhouse, George E., Engr., Al- 
bright & Friel, Inc., Suite 1509 
18, 121 S. Broad St., Philadelphia 
Fielding, Hugh R., co Control & 
Metering Ltd., 2271 A Bloor St 
eee W. Toronto 9, Ont., Can. (Can.) a 
Filby, E. L., Prin. Asst., Black & 
Veatch, Cons. Engrs., 4706 Broad- 
way Blvd. Kansas City, Mo 
(Mo.) 
3 Filipi, T. A., Dir., Div, of Sanita- 
oe tion, State Dept. of Health, State at 
Capitol, Lincoln, Nebr. (Nebr.) 
Sp Finch, J., Supt., Sewage Disp. Wks., ct 
Aldwarke, Parkgate, Rotherham 
Yorks., Eng. (ISP) 
inkbeiner, Pettis & Strout, 518 
Jefferson Ave., Toledo 4, Ohio 
(Ohio) 


390 


Finley, J | 
Farms, Wawa, Del 


Wawa 
aware Co., 

M Supt., 
Ala. (Ala.) 


Supt., 


Wat 


Wat 
Providence, 


Wks 
Delta, 


I Pit. Oper., 


State 
Bidg., 


Engr., 

I 1008 

+, Tenn 
Gen. Mer 


20 Market 


Mtn.) 
Engr., In 


RKky 


lopment 
Pl 


atte nbyggnads 
t 


gatan 29, Stockholm, Sweden 


Oper & Sec., 
62 Franklin St., 
I. (New Eng.) 
Raymond S., Supt., Sewage 
Stage Rd., Rt. No 
Medford, Oreg 


San 
ils., (€ ity 
Mich. 


Engr., 
Hall 
( Mich.) 


, Ohio (Ohio 


Metro 


Fitzgerald, W. P., Western 
John Wiley Jones, Co., Inc., 
Boarder Ave., Torrance, 
(Calif.) 

Fitzsimmons M 3s; 
Trt., 2604 Y St., 
(Nebr.) 

Five, Helge, Pk. Engr., 
land St. & Pk. C 
Ravine, Great Neck, N. Y. 

Fiveash, Charles E., Supt. of 

N.E. 14th Ave., Ft 
le, Fla. (Fla.) 


mm., 


‘Pits 
Lauder- 


SEWAGE 
Dairy 
Pa 


Dept., 


AND INDUSTRIAL 


Cons. 


Geneva, 


Flaherty, Hubert W., 


Flaherty, John F., Mun 
City Hall Annex, 
(New Eng.) 

Flanagan, Pres., Pat 
Inc., ox 445, 
(Fla.) 
lannery, 


Engr., 701 
Boston, Mass 


Flanagan, 
Tampa 1, Fila. 


arold J., City Engr. & 
City Hall, San Jose, 
(Calif. ) 

M., Sr. San 
o Heal 320 
Winnipeg, ‘Man., 


Inspr., Dept 
Sherbrook St 
Can. (Can.) 
San. Engr., 

Northwestern 
Glenside, Pa 


pe 
Bldg., 


nor, James E., Chem., Tenn 
tastman Corp., Bldg. 54A, Kings- 
port, Tenn. (Ky.-Tenn.) 

Fleet, Gerald A., Dist. Mgr., Ameri- 
can Well Works, 28 McBride 
Ave., White Plains, N. Y. (N.Y.) 

George Supt., Buckeye 

Box 7, Ottawa 

Fleming, Julian R., Asst. 
Hydr. Engr., 
Tenn., Lake 
Knoxville, Tenn. (Ky.-Tenn.) 

Fleming, M. C., Div. Engr., 
dinge Co., Inc., York, Pa. 


Prof., 
Univ. of 


San 


Har 
CPs. ; 


Oper., Sewage 
72 Mass. Ave., N. 
Mass (New Eng.) 
Fleming, Richard R., Plt. Supt., Co 
of Monterey, W. 
Salinas, Calif. (Calif.) 
lentje, Martin E., Res Engr., 
Am rican Wat. Wks. Serv. Co., 
2 Broad St., Philadelphia 7, 
(Pa.) 
Fletcher, Alfred H., Dir., Bur. of 
vironmental Sanitation, State 
of Health, Trenton, N. 


jams, 


Francis 
Union 
(Can.) 


Engr., 

Ltd., 2032 
» Que., Can 
Josam Canada Ltd., 

Rd Tor onto 13, 


209 
Ont., 


Cons. Engr., 


Windsor, 


Hastings, | 


‘Ow n Sheet 

Youngstown, Ohio 
Flood, rank L 

& Eddy, 1 


Tube Co 
(Ohio) 


Metcalf | 
Boston | 


. Partner, 
) Statler Blug., 
16, Mass. (New Eng.) 
Flood, John H., Jr., 
Reynolds, Smith & 
30x 4367, Jack 
Georg Comnrr., 

Sewage Disp., 4720 Morning- | 
side Dr., Cleveland 9, Ohio (Ohio) 
Flowers, E., Mgr., Kettering 
age Wk 40 Station Rd., 
don, Near Wellinborough, 
amptonshire, Eng. (ISP) 
Fluharty, Joseph R., Chem., Cham- | 
pion | Paper Fibre Co., Canton, 

N (N.C 


San. 
Hills, 
sonville, Fla 


Engr., 


Sew- 
Fine- 


North- 


WASTES 


Shore Dr., | 


Curtis, | 


Chem., | 


March, 1954 


Foerster, Richard E., 

Greeley & Hansen, 

St., Chicago 4, Ill. (Cen. St.) 
George, Pit. Oper., Great 
Sewerage Dist., 236 E. 


Rd., Great Neck, N. Y. 


Asst. 
220 S. 


Engr., 
State 


Fontaine, Leopold, 
Parliament 

Can. (Can.) 
Fontenelli, Louis J., 


Rahway Valley” 
616 


Center St., 
(N.J.) 


Foote, H. B , Dir. State Bd. of 
Health, Helena, Mont. ( Mont.) 
Foote, Kenneth E., Supt. of w% 
Pits., New Haven, Conn., 
Box 637, Orange, Conn. 


Eng.) 
Foreman, H. M 
Co 


Dept. of Health, 
Lldgs., Quebec, Que., 


Supvr. Engr., 
Joint Meeting. 
Garwood, N. J. 


» See Inland Steel 
Forman, Morris, see 
Jefferson Co 
Forrest, 


Louisville & 
Metro Sewer Dist. 
Gordon R., Dir. of 
Wks., City Hall, Pacific 
Calif. (Calif.) 
Forrest, T. C., Jr., Cons. 
Forrest & Cotton, 803 
Dallas 1, ( Tex.) 
Tom H., Cons. San. Engr., 
| Ave., Evanston, Ill 


Pub 
Grove, 


Engr., 
Praetorian 
Tex 


Assoc. 

Civ Engrg., 
Saskatoon, 
Ft. Dodge, 


Supt ot 


Prof. of 

Univ. of Sask., 
Sask., Can. (Can.) 

City of, c/o John Pray 
Utils, City Hall, Ft 
Dodge, Iowa (lowa) 

Fortenbaugh, J. Warren, Plt. Oper 
Erie County, 155 Hamlin. Rd.. 
Buffalo, N. ¥. (N.Y.) 

Fortney, Glen O., Asst 
Dept. of ith 
W. Va. (W. 

Forton, R. Gerald, 
Trt. Pit., 319 Barlow St 
City, Mich. (Mich.) 

Foster, Charles, Cons. Engr., 316 
Medical Arts Bldg., Duluth 2, 
Minn. (Cen. St.) 

J Ellsworth, 
Pit 44 Spring St., 
Mich. (Mich.) 
Herbert B., Jr., Sr 

, State Dept. of Pub 
of San. Engrg., 

Berkeley 4, Calif 
Robert F 
Fitzsimons Gen 
S. Quebec St., Rt. 2 
Colo. (Rky. Mtn.) 

Foster, Robert, § t 

aconia Sewage Trt. Pit., 
Franklin te Lakeport, N. H 
(New Eng 
S.. Engrg. Editor, 
Am rican City Mag. Corp., 
ourth Ave., New York 16, 
(N.J.) 

Foth, Herbert S., 
302, Green Bay, 

Fournelle, H. J., 
Health Research 
P. O. Box 960, 
(Fed.) 

Fowler, Arthur B., Jr., Sales Engr., 
Wallace & Tiernan Co., Inc., P 
O. Box 4055, Charlotte 4, N. 
(N.C.) 

Fowler, H. D., 


Engr., State 
Charleston 5, 


Supt., Sewage 


, Traverse 


Oper., Sewage 


Hills- 
dale, 


T, 


San 
Health, 
2180 Milvia 
(Calif.) 
Supt., 
Hosp., 

Denver 7, 


Sewage 
1200 


Oper., 


Cons., Engr., Box 
Wis. (Cen. St.) 
San. Bact., Arctic 
Center, USPHS, 
Anchorage, Alaska 


Pres., H. D. Fowler 
Co., P. O. Box 3084, Seattle 14, 
Wash. (Pac. N.W.) 

Fowler, James D., 
Koch & Fowler, 
Ave., Dallas 4, Tex 


Cons. Engr., 
3900 Lemmon 
(Tex.) 


= 
oEngr., 
Pa 
Finley, 1 
Eutaw, 
& ‘Sewers, 406 
he Vhio (Odio) 
= 
Erie Dep of Bldgs., 98 
ped Schuele Ave., Buffalo 15, N. Y. ‘ 
(N.Y.) 
Finney, Arthur, San. Enagr., I 
Bd. of Health, 55 Caldwell 
Tallahassee, Fla. (Fla.) 
Finney, J. Wiley, Jr Flavell 
Stat Dept. of H George B 
Douglas Ave., Nash Natl. Bar 
Finney, John H., Jr 
Union Sup; 
St., Denver, Colo. 
Firth, William J Serv 
filco Inc., Beaufort, S. ¢ 
Fischer, Anthony J., Dev | 
kngr., Dorr Co Barry 
Stamford, Conn N.Y.) 
Fischer, F. P., Dist. Engr., Wallace 
aia & Tiernan Co., Inc., 811 Perry 
Boe Payne Bldg., Cleveland 13, Ohio | 
(Ohio) | 
Fise} 
(Sw 
Fish, 
Sew 
br 
Fish, 
2 
| 
cat 
Fishbeck, Kenneth 
ig Dept. of Pub. 
Annex, Lansing 
ele Fisher, A., Supt., Sewage Disp. Wks., | 
Clifton House, Sta. Rd., Hoscar, | 
Nr. Ormskirk, Lancs., Eng. (ISP) 
isher, Clarence E., Jr. Engr., Sew- 
age Disp. Sec., 2368 Victory 
Pkwy., Cincinnati 6 | Fletcher, John 
Hankin & C 
Fisher, Dexter O., Engr., Ave.. Montr : 
Rea Boston, Mass. (New Eng.) Fletcher, W. ( c 
Fisher, Ge ge J., Supt., Sts. & t ir 
Sewers, 205 City Bldg.. Wichita 
2, Kans. (Kans.) Fletcher, W. J., 
Fisichelli, Andrew P., Sr. Bact. & 
Chem., Metro. Dist. Comm., 147 
ees Sea Ave., Houghs Neck, Quincy, Flewelling, George F., Field Engr ’ 
Mass. (New Eng.) Fairbar ks, Morse Co., 4535S. 
Fitch, Henry M., Asst. Engr., Dept Los Angeles $8, Calif. 
of Pub. Wks., 6722 21st Ave., 
oe : S.W Seattle 6, Wash (Pac Flick, Charles, Supt., City Wat. ; 
Dept., 303 W. 4th St, 
Fitch, Reamy Civ. Engr., P. O. Nebr. (Nebr.) 
Box 1222, Phoenix, Ariz. (Ariz.) | La Chiel 
Fitzgerald, J. A., Supt.. Sewage Trt., 
O. Box 188, Hudson Falls, 
N. Y. (N.3 ; 
Mer., | 
1904 
wage | 
Nebr. | 
Is- | 
N 


: 

Z 
> 
| 
| 
: 
8 
| 

ta 
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Gahr, William N., San. Engr., State 
Dept. of Health, 790 Jasmine, 
Denver 20, Colo. (Rky. Mtn.) 

Gaither, C. Gordon, Cons 
Howard K. Bell, Cons 
553 S. Limestone St., 
+5, Ky. (Ky 

Galarno, Frederic W., Supt., Sewage 
Disp., 116 N. Mason St., Saginaw, 
Mich Mich.) 

Galehouse, L. H., Asst. to City Mar., 
City Hall, Cadillac, Mich. (Mich.) 

Galimbert, G. M., Sr. San. Engr., 
Ont. Dept. of Health, 18 Glen- 
aden, W., Toronto 18, Ont., Can 
(Can.) 

Gallagher, 
Mawr 


Engr 
Engts., 
Lexington 
Tenn ) 


Kenneth, 
Lake Ridge 
P. O. Box 498, 
Seattle 88, Wash 
Galligan, W. E., 
Iowa State 
(lowa) 


Supt., Bryn- 
Sewage Disp., 
Bryn Mawr Sta., 
(Pac. N.W.) 
Prof. of Engrg., 
College, Ames, lowa 
Gallmeyer, David M., Cons. Engr 
Teller Co., Engrs., Box 
062, Butler, Pa 
Galloway, Robert 
Ellis Ave., Rt. 
Calif. (Calif.) 
Galvin, B. H., 
Pit., 121 
Kans 


Supt., 10856 
Santa Ana, 


Oper., Sewage Trt 
Margrave, Ft. Scott, 
(Kans. ) 

Gamble, Don H., Test Engr., Fol- 
lansbee Steel Corp., Foilansbee, 
W. Va. (W. Va.) 

Gammon, Harold T., Chem. Engr., 
Monsanto Chem. Co 700 S. Sec- 
ond St., St. Louis (Mo.) 

Gannon, John J., Asst. San. Engr., 

i San. Engrg., State Dept 
Health, 1978 Dowling Ct., 
a Rosa, Calif. (Calif.) 

Gannon, John J., Res. Lecturer on 
Pub. Health Statistics, Univ. of 
Mich., 102 Di St... Ann 
Arbor, Mich (Mich.) 

Gannon, Timothy J., Asst. San 
Engr., State Dept of Pub. He alth 
Bur. of San. Engrg., 2480 Syca- 
more Canyon Rd., Santa Barbara 
Calif. (Calif.) 

Gansler, W hi Dresser 
629 Adelaide Wes 
Ontario, (Can.) 

Garber, William F., Lab. Dir., Los 
Angeles Hyperion Activated Sludg: 
Pit., 11147 Fairbanks Way Culver 
City, Calif. (Calif.) 

Garberg, Jan, Civ. Engr., AB de 
Lavals Angturbin, Stockholm 15, 
Sweden (Sweden) 

Garcia-Pena, Luis E., San. 
Univ. of Calif., 2499 
Ave., Berkeley 4, Calif. (Calif.) 

Gard, Charles M., San. Engr., A. E 
Stilson & Assocs., 391 Park Blvd., 
Worthington, Ohio (Ohio) 

Gardner, Clarke, City 
bury, Md. (Md.-Del.) 

Gardner, Leigh O., 
Yost & Gardner, Engrs 
Heard Bldg., Phoenix, Ariz 

Gardner, Ruskin T., Dist 
Wallace & Tiernan Sales 
1713 S. Calif. Ave., 
Calif. (Calif.) 
Gardner, Walter A San 

Fieldcrest Mills, 

) 


(N.C 


Mig. Co., 
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field,’’ 28 Aberford Rd., 
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Wakefield, 
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Garrison, Walter E., 
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Beverly Blvd., Los Angeles 
Calif. (Calif.) 

Garrity, Russell, Chief Engr., 

town State Hosp., 
(Pa.) 

Gartner, Frank, Oper., Sewage Trt. 
It., 2312 Fairfield Ave., Concord, 
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Garvelink, Frank, 
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Gassett, Merton A., Oper., 
Pit., 155 Liberty St., 
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Gates, Charles D., 
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Pa. & ) 


Allen- 
Allentown, Pa 


Supt., Pub 


( Mich.) 


Wks., 


Sewage 


Brock- 


I 
Mar plea 


William J., Supt., Sewage 
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Geary, Julius L., Oper., 
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Gen. Electric Co., Lacern M. Cor- 
coran, Rep., P. O. Box 196, Cin- 
cinnati 15, Ohio (Corp. Ohio) 

Gen. Foods Corp., Att: August W 
Huge, Staff Engr., 250 Park Ave., 
New York 17, N. ¥. (Corp. N.Y.) 

Motors Corp., 

Div., R. B. 
Box 760, 

Ohio) 

Gen. Motors Corp., Moraine 
Div., Frank J. Klein, 
consin Blvd., 
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Gen. Motors Corp., 
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of Committee 


srown-Lipe 
Parks, Rep., 
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Prod 
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Genter, Albert L., Cons. 
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Pitts sburgh 19, Pa. 
Gentry, 


Engr., Wy- 
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George B., Asst. San. Engr., 
State Dept. of Pub. Health, Bur. 
of San Engrs. 334 Rowell Bldg., 
Fresno 21, Calif. (Calif.) 

Gentsch, Edward, Shift Oper., Sew 
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Detroit 16, Mich. (Mich.) 

Herbert W., Asst 
Foxboro Co., 
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Steven, Supt., Light & 

L’Anse, Mich 


Ge ‘orge, Supt. of 


Foxboro 


Geoghegan, Gordon, Engr. Assoc., 
Engrg. Dept., L. A. Bd. of Pub. 
Wks., City Hall, Rm. 708, Los 
Angeles 12, Calif. (Calif.) 

Gerard, Floyd A., Asst. Civ. Engr., 
Chicago San. Dist., 620 S. Wash- 
ington St., Park Ridge, Ill. (Cen 
st.) 

Gerber, H. Bruce, Chem. Engr., 
Gannett, Fleming. Corddry & Car- 
penter, Inc., 600 N. 2nd St., 
Harrisburgh, Pa. (Pa.) 

Gerdel, Walter E., Supt., Southerly 
Sewage Trt. Plt., 4811  Land- 
chester Rd., Cleveland 9, Ohio 
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Ger Willi iam S., Partner, O’Brien 

311 Jefferson Bldg., Syra- 
(N.Y.) 

Sales Mgr., Northern 
’acific Clay Products, P. O 
7, Oakland, Calif. (Calif.) 
Gerleman, Kenneth F., Dist. Engr 

Clay Prod. Assn., 1085 W. North 
Decatur, Ill. (Cen. St.) 

Gerlitz, F. E., Simplex Valve & 
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Philadelphia, Pa. (Pa.) 

Germond, Earl, Dist. Mer., 
& Tiernan Co., Inc., 31 
St., Montclair, N. J. (N.Y.) 

Gerow, Theodore M., Jr., Asst. San 
Engr., Josephine Co Health 
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Whitehead Hall, Homewood, Balti- 
more 18, Md. (Md.-Del.) 
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City 2, Mo. (Kans.) | W. Va. (W. Va.) W. Va. Medium Security Prison, a 
: Gibeau, Henri A., Dir. of Pub. | Gillespie, Arthur W., Civ. Engr. & Huttonsville, W. Va. (W. Va.) oa 
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a5 Engrg., State Health Dept., 4907 | Bellmawr, Gloucester City P. O., nati, Ohio (Fed.) So 
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ee City, Ind. (Cen. St.) Front St., Harrisburg, Pa. (Pa.) | & Contractors, a O. Box vty Se 
Gifft, H. M., Assoc. Prof. of San. Gladding, Pres., Gladding | Haifa, Israel (Cen. St.) 
Che | Jose, Calif. (Calif. ks. Deighton, Muddersheld, 
(N.Y.) Glasheen, Robert Supt., Wat. Yorks., Eng. (ISP) 
silbe & Sewer Dept., Memorial Bldg., | 
| Rm. 17, Athol, Mass. (New Eng.) | 
eee 1201 Wheat Sheaf Lane, Abington, Glass, Harry J., Mfr. Rep., Harry | ward Bldg., Washington 5, D.C 7 
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the 1, N. Y. (New Eng.; | Dual— | Glezen, R. H., Vice-Pres., Automo- | Goodfellow, J. W., Supt., Mt. Holly : 
iy Sewerage Auth., 78 Madison Ave., 
N.Y.) tive Rubber Co., Inc., 8601 M 
Gildea, R. E. see Univ. of Va Epworth Bivd., Detroit 4, Mich. Mt. Ho N. J. (N.J.) 
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> 26 Linnard Rd., W. Hartford | Sewage Bd., Town Hall, Danvers, | St.) ie 
roe Conn. (New Eng. ° Mass. (New Eng.) | Goodman, Alvin S., Design Engr., 7 
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725 Chestnut St., Indiana, Pa. & McCoy, 1504 E. Cliveden St., | Hall, Corvallis, Oreg., (Pac ate 
(Pa.) Philadelphia 19, Pa. (Pa.) 
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Civ Engr., 
Electric Co., 
Ohio 


Graham, 


Lamp Div 
la Pk 


(Ohio) 
Graham, Pub 
\ serrien 


Can 


Wat. & 


Love land, 


Graham, May Supt., 
sewage, 335) srd ot 
Colo 

Graham, Rk. H Mur., Sewage 
257. Mu iryhial St 
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eas + D, Camp Hill, Pa. 7’ Graham, M. P., Town Clerk & 
Goodwin, H. Earl, Pit. Treas., Napanee, Ont., 
Sanitation Dist., City (Car 
Calif. (Calif.) 

S. E., Ont. Dist. Mgr., 
Warnock & Co., 
1 Bartlet Ave., Toronto 4, ; 
Ont., Can, (Can.) 
Goossen, Henry, 

Pit 49 Whit 

Corps of Engi N 
Wve., Minneapolis | 
Gen. Electric Co., 570 Lexington 
ieee Ave., New York 22, N. Y. (N.Y.) 

Se Gran, Dr. John E., Prof. of Chem., : 
Univ ot Ala., c/o School of 
Gordon, W Chen University, Ala. (Ala.) 

1315 N. Branch St go 22, | Gtanath, Birger, Dist. San. Engr., 
lll Vagforvaltningen, Umea, 

K Can.) 
= Gor Engr., 
Gorman, 

Engr., 
We. : 

Mer., 
281 
Ill 
G 
B., Prof. of San. 

Call 

N Gray, Glen Assoc. Engr., Ken 
neth H. Larkin & Assocs., 19 E. | 

‘13 | Gregory, Kansas City 14, Mo 

Overlook Rd., Apt. (Kans. ) 

Plains, N. Y. (N.Y 
Graeser, Henry J., Asst. jim. 
Wat. Dept., 2125 
Dalias, Tex. (Tex.) 
= 


Vol 
co 
Grey NSOLI 
son Cons. E DATED MEM 
ale Se i HIP 
Grich igh N.C curit er- ~ 1 
E. R Cc. (N Bank Grossman IIRECTO 
Lane Sewerage hief Chem. San. E 
Sriffeth, F ley, Calif tils., Ci Gr » & Iron C see H Henry 
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N. J Per Co., Serv., (N.Y.) illiston Pk. 18 City rnest G Mich. (ie) 
dept. of Di vernon es O., Di . O. Box 18, 
Manshiel Health _Engr., S Easter Supt., Pit., "0 eter, O an.) 
Griffi d, Ohio’ 98 Forres State (Calif t., Bake Dis. mt. | ¥ Will per., Sew 
E., Wat. S 3130 3 § if. | k, Fre Nyack 
leywood Ener., | Ohio Michisan Supt., W R. Chi 
fin, R. G al-—N.Y.) onn. ibe, Karl W smouth, | Darby, 
Worihngton Cor | ‘Maint W., Supt | Ids Cc. 
t., Ci on Cor . Dist. arnegie, | Super of E | t Mf Asst. 
Griff p., 1622 . Mer G ie, Pa ior St “nerg. | (Ne od Sta g. Cor Mer 
cs ati 24, Ohio Latmon CR (Pa) eel Corp., | Eng.) 95. 
Chem. C S., see Virgini (N.Y.) | Che ey, Henr 
G orp irginia-C Ohic Ss. m., Sew Hi Fienry 1. 
Griffith see Sali Willi Wks urt G., C an. (C 
fith, Salis P.O. Box an.) 
E. Cha W.. alisbury | Ma & Pul P., G wich, O. B ommr. 
‘ Griffith, G t., Iola, . Louis 6 Wilson Lester een- 
: or ans. | ,, » Mo. | 37 
Paper M., Jr N., Ass ie, Salina, ene UX. ot: 
Griffith, J nd, Md Made. ech., Hager, Mer. 
Court L., Chi Md.- Div., Detroi Supvr Engr -verett 
House hief S .. Gen oit Di of P sig . Bur Ge. 
“an, (Ca e, Wor San. Ins Motor iesel OE It ign, 2126. of Ea nd. W 
Griffith. 1 an.) sdstock, (Mich Rd s_ Corp engine | geles , Sewe astes 
Edison | Gruss Wayne, 36so1 | i, Calif. St. er De 
Gri on St., ons. En G » Mich Pit. Fred (Calif.)’ Los An- 
ines, Arlington 32 s. | PI Friel, Civ. E ll 123 N Oper., S 
a. (Va.) | G niladelphia 4 4638 Albri (Cen. T 
: AK (Tex.) Crest Dr. Engr., Dc Marcio I a.) Moni ‘of Heal Asst. E 
Canadian Town 5824, Si Co. DeO., _ Sz | Hi adville 916 Dia St 
Temiskami Intnl. Dept. En (N.Y.) ao Paulo Caixa ales | agerich a. (Pa.) 
ome Que | Gullstrom Brazil Erie N., Oper 
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(Cen lth, 40) Engr., | Gus E. Lansi ol- 
St Washi 0% E. usha sing, Mi Professi 
Groen, Mi shard. Robert Roy Ch Mich. 154, Fe. rofessional Eng 
rt. lichael_ | scose C agge = int. sig 
es Supt. iG a.) orp., Amer- William » Can. 
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Gilbert (Mich.) Bengt _| ate, Fred , Can. (Ca & Trea 
St Groff Eng Cons. En yeenadsbyr Cons. E Pabst Bre Asst 
St., Sale ngrs., 33 cner., } (Swede 20, § yran, H . Engr., (Cen rewing Chief 
S m,. O 3245 C Clark . den) tockhol umleg } » g Co Ch 
roover, TI reg. (Pan Commercial | Gutterm: olm, fale, He Peoria em., 
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Gainesvi rt. | Eli Paris L., ollege, P a. State Haley Willi Magnolia, 
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Springfield. of P San. FE olo. (Rk 16th & | Haley ston 8, Mz 1119. Tremont 
ae. Gross Y 0. (Ce ub. H ngr., | ional E L., Regi y. Mtn.) | Ame _ Harold Mass. (Ne emont ps 
Mor Charles E en. St.) ealth, | Altoona ngr., P St erican Vi & w Eng.) 
Dir. of L | Gyatt, W. rofes- | Haley em. En 
ayne St Lab. Re W. P. a.) h Ave.. | laley, W burg, W 520 
Wat. D., Chi owa (Towa) N.Y. Ay of Sew- 20! Se 
G Engr., Bd Haag NY.) ve., Syra- | Y. (N Blvd Come. 
xross, W yer, Colo y & Co E ensen | alff. A » 
. (R unt ner. Alber use 9 
N. J. (New Box isl Infil (Calif Los 6404 Dist. | ex.) s Pl, Dall an. En 
srossart, L Eng.) ~ re . s Angeles 28 Holly- Iall, Geor allas ing. 
Grossart R Clyde E , Calif. Poll. Con A., Engr 
each town, Pa 16 Ch ep., L. Ss Concrete Chief E Health tr. Bd, S & Sec., W ee 
a. (Pa.) ew St tafford, W rete Pipe Engr., Uni Bldg.. 206 Sts State Der Wat ‘We 
a Allen- Haber , Worthingt Co., 4 ni- D , Colum State D dept. of 7 
er, Joh gton, Ohi ual—P. bus 1 epar f 
of io (Ohio) Hall. Geo a.) 5, Ohio (Ohio: 
ester, N. 65 State Normal Asst. S 
: . (N.Y.) oad St. | , Bloomin al San. Supt., Bloo < 
Hall, H gton, il. Dist., R m- 
Hyatt arry R . (Cen. St 
S40, A 4 
Md.-Del.) Ave., 
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Hall, Herbert, 


Toledo 13, ¢ 
Hall, W. 
lieries Co 
Hall, W. H., Dean 
Univ., College 
4%.) 
Hall, Walter C., Supt 
m., P. © 
Ohio (Ohio) 
Hallden, Otto 


Hallgren “Warren 

Hallgren Co., 1 r 
» 4, Wash Pac 

Ham, Earl, Supt., Wat 
Dept., City Hall, Sylacuga, 
(Ala.) 

Hamann, 
Oil Co., Cody, 

Hambleton T Oper., 

Vks., Prestbury, Near Maccles- 
field, Eng. (ISP) 

Hamill, He = F., Civ. Engr. & 
Land Sur r, 292 S 
Plymouth, ‘Mich (Mich.) 

Hamilton, George W., Mer., Tenn 
Valley Auth., 3005 Valley View 
Rd., Knoxville, Tenn. (Ky.-Tenn.) 

Hamilton, H. I Town Foreman, 
Amherstburg, Ont., Can. (Can.) 

Hamilton, John J., es 
Auth. of Westmoreland Co., 

S. Pennsylvania Ave., Greensburg, 
Pa. (Pa.) 

Hamilton, L A., Asst 
Minneapolis-St Paul San 
5445 Xerxes Ave., S., 
apolis 10, Minn. (Cen 

Hamilton, R. F., Cons. Engr., 417 
E. Center St., Bistline Bldg., 

Idaho (Pac. N.W.) 

Hamilton, Robert E., San 
Yeomans Bros. Co., 

ve., Joliet, Ill 

Hamilin, W. G., Engr., 
Gamble Co., Engrg. Div., M. A. 
& R. Bldg., 1341 Wittekind Ter 
race, Cincinnati 24, Ohio (Ohio) 

Hamm, William C Supt., 
Washington Sewer Dist., 9 Locust 
Ave., Port Washington, N. 
(N.Y.) 

Hammann, Charles G., Dir 
Wks., City Hall, 
I. (New Eng.) 

Hamme, Donald G., Res. Div., 
Gypsum Co., 1650 
Towanda, N. Y. (Pa.) 

Hammel, Truman J., Sales Engr., 
Chain Belt Co., 406 W. 34th 
St., Rm. 918, Kansas City 2, Mo 
(Kans.) 

Hammond, 
Gen 
Way, 
N.W.) 

Hammond, Harry P., 
of Engrg., Pa. State 
College, Pa. (Pa.) 

Hammond San 
Carpenter, Supt., 5135 
Ave., Hammond, Ind. 
St.) 


Oscar, Sales Rep., Husky 
Wyo. (Mont.) 


Pocatello, 
Engr., 


(Cen. St.) 


of Pub 
Woonsocket, R 


Natl 


George R., 
Engrg. Co., Ine 
Seattie 3, 


Vice-Pres., 
Wash (Pac 


Dean, 


Columbia 


SEWAGE 


Outfall 


Main St., | 


110 Miller 


Procter & 


Port | 


Military Rd., 


, 4010 Stone | 
School | 
College, State | 
Dist., Att: Carl B. | 


(Corp. Cen. | 


AND INDUS 


o Dept. of 
»wa (lowa) 
Engr., For- 


.., Design Engr., 


Franklin 

(Va.) 
Chief Oper., 
Sarasota, Fla 


t., Richmond 


Fla.) 

Hancock, Walter, Supt., Sewage Trt. 
Wks., Fairfield, Ill. (Cen. St.) 
Hand, O. H., see Hercules Powder 

Lo. 

Haneman, A., Jr., Dist. Engr., 
Dept. of Health, P. O. 
Lubbock, Tex. (Tex.) 

Haner, N. W., Cons. Engr., N 
Haner & Assox 220 S.W. 
St., Portland, Oreg. (Pa 

Hanes, Col. J. ¢ Business 
Off., Va. Military Inst., 
ton, Va. (N.J.) 

Haney, Paul D., San. Engr., Envi- 
ronmental Health Center, USPHS, 
1014 broadway, Cincinnati 
Ohio (Fed.) 

Hankin & Co., Ltd., Francis, 
Union Ave., Montreal, Que., 
(Can.) 

Hanks, W. W.,  Pres., 
Electric Serv. Co., 714 W. 
St., Charlotte, N. C. (N.C.) 

Hanlon, D. A., Supt., Pub 
824 Newark St, W. Palm 
Fla. (Fla.) 

Hanlon, B., Supt., 
Trt it., Metro. Dist Comm., 
Div 147 Sea Ave., 
Quincy, Mass (New Eng.) 

Hanlon, William D., Engr., 
Bristol Labs., 172 venth N. 
St., Syracuse 8, N Y. 

Hanna, George P., Jr., 
Material Handling 
208 Wardman Rd., 

mene. W. J., City Engr., 

Gilroy, Calif. 

John W., 
Box 231, Woodiand, 
N.W.) 

Hansen, Alfred E., 
401-02 Michigan Theatre 
Muskegon, Mich. ( Mich.) 

Hansen, Herbert W., Supt., Sewage 
Trt. Pit., 752 E. Highland Ave., 
Ravenna, Ohio (Ohio) 

Hansford, Albert E., Chief 
Sewage Disp. Pt., 
Stratford, Ont., Can 

Hansler, Fred L., Biol., 
of Health, 2911 
17, Tex. (Tex.) 

Hanson, A. M., Sr. San. 
USPHS, 1150 
bany 3, N. Y. (N.Y.) 

Hanson, G. E., Cons 
strong, Kingston & 
Dundas St., W., 
Can. (Can.) 

Hanson, George I., Oper., 
Trt. Pit., Boston Post Rd., 
boro, Mass. (New Eng.) 

Hanson, Harry G., Asst. Chief San 
Engrg. Officer, 
the Surgeon Gen., 
D. C. (N. Dak.) 

Haratani, Joseph, Jr., Asst. Hydr. 
Engr., Div. of Wat. Resources, P. O. 
Box 687, Bryte, Calif. (Calif.) 


Exec 


Can 


Beach, 


Prod. Corp., 
Kenmore, N. 


(Calif.) 
Supt., P.O. 
Wash 


Engr., 
Bldg., 


Cons 


(Can.) 


Dover, 


Western Ave., Al- 


Engr., Arm- 


Hanson, 


Sewage 


Washington 25, 


STRIAL WASTES 


State | 
Box 1495, | 


Lexing- 


2028 | 
Southern | 
Trade | 


Wks., | 


Sewage | 


Chief Engr., | 


310 First | 


(Pac. | 


Oper., | 
70 Argyle St., | 


State Dept. | 
Houston | 


Chem., 


4391 | 
Toronto, Ont., | 


Marl- | 


USPHS, Off. of | 
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Harbour, Forrest F., Supt., Sewage 
Trt. Pit., Ward St., Roxbury, 
Mass. (New Eng.) 

Hardenbergh, W. A., Editor, 
Works, 310 E. 45th St., 
York, N. Y¥. (N.Y.; Assoc.) 

Hardesty, W. C., Co., Inc., Att: 
Ir. C. Alexander, Design Engr., 
Dover, Ohio (Corp. Ohio) 

Hardin, E. A., San. Engr., Parsons, 
Brickerhof, Hall & MacDonald, $1 
Broadway, New York 6, ‘Se 
(N.Y.) 

Harding, Harry G., Chem. Engr., 
Natl. Dairy Res. Labs., Inc., 
Oakdale, L. I., N. Y. 
Dual—Ohio) 

Harding, James C., Commr., West- 
chester Co. Dept. of Pub. Wks., 
County Off. Bldg., White Plains, 

Harding, John H., Cons. 
Hayden, Harding & 
810 Park Sq. Bldg 
Mass. (New Eng.) 

Hardy, C. Asa, Oper., Sewage Trt 

14th St., Olean 


Public 
New 


Engr.. 
Buchanan, 
Boston 16, 


San. Engr., City 
City Hall, Ft 
Worth, Tex. (Tex.) 

Harford, W. C., see 
duit Co. 

Harger, J. Nelson, 
Engrg. Dept., 
(New Eng.) 

Hargleroad, James C 
nance Ammunition Center, Joliet 
Arsenal, Joliet, Ill. (Cen. St.) 

Harju, John B., Chief Prod. Engr 
& Assoc., H. E. Beyster & Assocs., 
15388 Livernois, Detroit, Mich. 
(Mich.) 

Harkes, John, 
Plumbing & 
Vesta Dr., 
(Can.) 

Harlamert, P. 
Manville Corp., 
Bldg., Cleveland, Ohio (Ohio) 

Harlan, City of, c/o Dept. of Sewers, 
Box 128, Harland, lowa (Iowa) 

Harley, Frank E., Civ. Engr., 260 
Godwin Ave., Wyckoff, N. J 
(N.J.) 

Harmeson, Donald K., Dir., Div. of 
San. Energ., State Bd. of Health, 
Dover, Del. (Md.-Del.) 

Harmeson, Robert Res. Asst., 
Univ. of Ill., 1310 
Champaign, Ill. (Cen. 

City Engr., 272 
Bldg., Denver, 


Concrete Con- 


City 
Conn. 


City Engr., 
Willimantic, 


, Ordly S, Ord 


Supt., Universal 
Heating Co., 414 
Toronto, Ont., Can 


Johns 
Hall 


A., Dist. Mer., 
1530 Guild 


Harness, C. E., 
City & Country 
Colo. (Rky. Mtn.) 

Harper, Curtis T., 
Co., Box 68, N. 
(Pac. N.W.) 

Harper, L. E., Omega Machine Co., 
9 Codding St., Providence, z. 
( Assoc.) 

Harper, Travis C., 
PR., 295 
Pomona, Calif. 


Harrell, H. O., 
Ph., Ei 


Stauffer 
Portland, 


Chem 
Oreg 


Supt., Sewage 
Roselawn Ave., 
(Calif.) 
Supt., Sewage Trt 
Reno, Okla. (Okla.) 
Harriott, Lloyd G., Jr., 
Oper., Westchester Co., Dept. oi 
Pub. Whks., 539 Fourth 
Mamaroneck, N. Y. (N.Y.) 
Harris, A. C., Commr. of Wks 
City Hall, Halifax, Nova Scotia, 
Can. (Can.) 
Harris, D. W., 
Moran, Kans 


Supyr 


Supt. of Utils 


(Kans.) 


; 
co John Lind Hampton, City of, « 
Ria say, Sucra, S. A Apartado Sol Sewers, Hampton, I 

aracas, Venez NY Hampton, E. G., Civ 
J W Cons. Engr Ft dyce, Ark. (Ark.) 
ae Shaw, Mont. (Mont Hampton. Ouent 
a Hall, Mort mer L. Asst Design Gannett Fleming, Corddry & 
Supt U Nava Sta Carpenter Inc., 325 Flushing 
Claremont A Long Beach Daytona Beach, Fla. (Pa.) 
Calif. (Calif Hamrick, J. 1 Jr Ener State 
Hall, Raymond San Engt Wat. Contr. Bd 41 
Lucas ‘11 Jackman Rd \ : 
Hancock, Haro 
thlehem Col Sew I Pit 
E. Palestine 
t. San. Engr., 
2248 S. Col- 

: 
: 

oy 
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Harris, Ingle R., Lab. Tech., San. | Hartman, B. K., Link-Belt Co., | Hauer, Gerald E., Vice-Pres. In pe: 
[ie Dist., 210 W. Gimber St., In- | Colmar Plant, Colmar, Pa. (Assoc.) | charge of Engrg., American Weil a 
a: dianapolis, Ind. (Cen. St.) Hartman, Bruno J., Cons. Engr. & | Works, Proc. Engrg. Div. 817 a 
Harris, John H., Sr. Civ. Engr., Pres., Jerry Donahue Co, 608 | Grand Ave., Aurora, Ill. (Mich. ; 7. 
: City Hall, Battle Creek, Mich’ | N. 8th St., Sheboygan, Wis. (Cen, | | Dual—Ohio & Cen. St.) on 
(Mich.) St.) | Hausmann, A. R., Coast Mgr., U :: 
E Harris, John K., Cons. Engr., Corner | Hartman, Edward W., see Clay | 5S. Pipe & Foundry Co., 907 ey 
Euclid & 116th Pl, Suite 22, | Sewer Pipe Assn., Inc Monadnock | Bidg., San Francisco : 
Cleveland, Ohio (Ohio) Hartman, J. S., Oper., Sewage Plt., | Calif. (Ariz.) 
| Harris, Robert G., Asst. Chem., Gil- Box 312, Clinton, Mich. (Mich.) William 
bert Assocs., Inc., Geigertown, | Hartung, Norbert E., Oper., Sewage | « &merson, J eader a 
Pa. (Pa.) Trt. Pit., Box ‘291, Richland | _ Cleveland 14, Ohio (Ohio) 7 
Harris, Robert R., San. Engr., Div. Center, Wis. (Cen. St.) | Haverlee, Arnold H., Field Engr., 1 
y Agency, Sw sland, | Gardner Board & Carton Co., 
: . 24, Portland 18, Oreg. (Pac. | Middletown, Ohio (Ohio) | Hawes, Milton B., Mfr. Rep., Tech. Pe 
W.) Harvey, Carl, Supt., Sewage Trt. | Sales, 713 Commercial Trust Bldg., 
Harris, Roy M., Chief San. Engr., | 4819 St. Paul Bivd., Ro- | Philadelphia, Pa. (Pa.) 
| chester, N. Y. (NLY.) Moylan, a 
war, Harvey, Chester, San. Engr., Wat. | ose Valley, Pa. (Pa. 
Venezuela, S. A. (Pac. N.W.) : Bf ., 
Resources Comm., 1118 Beech- | H rth, Willi iv 
Harris, Stanford E., Supt., Dept. of | wood, N.E., Grand Rapids, Mich. C. Hawksley 
& Sewage, Winston-Salem, ( Mich.) Yard, London SW 1 Eng CISE) 
N. C. (N.C.) | » I, SE 
| Harvey, J. B., Chatham & Gilling- ‘aw 
Harris, T. R., Pres., Engrg. Serv. ham Joint Sewerage Bd., 13 New 616’ Wane 
; aed | Rd., Chatham, Kent, Eng. (ISP) Rock, Ark. (Ark.) 
$ Harvey, J. R., Dist. Engr., State T 
Harris, W. R., Chem. Engr., Colum- Dept. of Health, 916 ‘Diemené, 
bia Chem. Div., Pittsburgh Plate Meadville, Pa. (Pa.) stanc ve., 
Glass Co., Barberton, Ohio (Ohio) Racine, Wis. (Cen. St.) aa 
<<a Reng 10) | Harvill, Henry J., Magr., City Wat. | 
: Harris, Walter A., Tech. Rep. for | “Dept, P.O." Box 1870, San | Hayden, John L., Cons. Engr., 810 i 
| Haseltine, T. R., San. Engr., Chester | 
Ave, Montreal, Que., & Mo. 133, Harden, L. N., Cons. Engr., 6601 
an. Dorseyville Rd., Pittsburgh 13) | Ave., Allen Park, Mich 
Supt Sewage Tet | a. (Pa) 
It., City Hall, Muskegon Heig Ss, Hasenpilug, George, Supt. of Sewers | Hayes, Allen D., Salesman, Electric a 
Mich. | Box 128, Geneva, Ohio (Ohio) Elm St., S.W., 
arrison, Cala G., Mgr., | Hasfurther, William A., Prin. San. | apids, Mich. (Mich.) 
Co., Wat. Contr. & Improvement i 
Dick. P.O. Box S87, Hounen | State Dept. of Pub. Health, | Hayes, 
1. Tex.’ (Tex.) div. of San. Engrg., Springfield, | 48¢, New Concord, io (Ohio 
lil. (Cen. St.) Hayes, E Mer., Denton Sewa 
| Hayes, E., Megr., 1] Sewage 
Allied Haskell, Broderick P., Jr., Engr., Wks., Denton, Nr. Manchester, 
Brown & Caldwell, 1841 Spruce | Eng. (ISP) 
Chem. & Dye Corp., State Plant- | | 
Nee ers Bank Bldg., Hopewell, Va. | . St» Berkeley 9, Calif. (Calif.) Hayob, Henry, Jr., Supt., Wat. Dis 7 
(Va.) M., Jr., San. Engr., System & Sewage Pit., 
uck, Seifert & Jost, 671 Summit Marshall Mun. Utils, Marshall, 
Harrison, H., Res. Chem., Oakite 510 o., P. O. Box 768, Waco, Tex 
Prod., Inc., 19 Rector St., New (Tex.) 
: York 6, N.Y. (N.Y.) Hasl, Ludwig C., Jr. San. Engr., | Hayter, Robert, Oper., Sewage Trt. a 
Savion. Race. War Nussbaumer, Clarke & Velzy, Inc., Pit., City Water & Light Dept 
Poll. ‘Control Bd. No. 3521 Pl. Glen Cove, N. Y. | Hastings, Nebr. (Nebr.) 
Grand Ave., Oakland 10, Calif. | 
Harrison, Louis B., Supt., Wat. | 7th st., Phoenix, Ariz. | Hannah Ann Arbor, 
Ride Wks., City Hall, Bay City, Mich. : | Mich. (Mich.) on 
(Mich Hastings, H. K., Investment Banker, | Hayward, Robert P., San. Biol Div 7 
Harrison, Zadok D., San. Engr.,| Hawley Bldg, Wheeling, W. | ‘of San. Engrg., State Dept. of 
USPHS, 1308 Sunnyslope Ave. | Health, Pierre, S. Dak. (S. Dak.) 
Sons, Ltd., iston, ambridge, ‘rawley, Sussex, Eng. SP 
Eng. (ISP) | Miss Hester M., Sr. Bact., | kW. In. gr 
Harstad, H. T., Cons. Engr, H. T.| Bur. of Sewers, Back River Sew- | ‘Bont de Nemours & Co” 
Harstad & | age Trt. Pit., 1110 E. North Ave., 
Bldg., Seattle 4, Wash. (Pac. | Baltimore 2, Md. (Md.-Del.) |  Wemingtes, Del. 
mie N.W.) Hatfield, Dr. W. D., Supt., Sewage | Hazen, John B., Supt.. Butte Wat o, 
Hart, C. W., see Republic Steel Trt. Plt., 249 Linden Ave., De- | Butte, Mont. (Mont.) 
eek: Corp. catur 45, Ill. (Cen. St.) | Hazen, Richard, Cons. Engr., Hazen Vie 
: Hart, J. Leslie, Western Sales Mgr., | Hathaway, Clark W., Metallurgist, | & Sawyer, Engrs. 110 E. 42nd rx 
tae U. S. Pipe & Foundry Co., 122 | Chevrolet Detroit Forge Div., St., New York 17, N. ¥. (N.Y.) ig 
; S. Michigan Ave., Chicago, I Gen. Motors Corp., 8435 St. | Hazey, G » Chief O Wat ae 
(Cen. St.) Aubin St., Detroit, Mich. (Mich.) | Filt! Pit. Dept. of Mun. Serv., a 
oY Hart, W. B., Supt., Gas, Acid & | Hathaway, John L., Supt., Chem. | 2555 Van Alstyne Blvd., Wyan- Pe 
: Drain. Dept., Atlantic Refining | Div., American Bemberg Corp., | dotte, Mich. (Mich.) aie 
Ave., Phila- | St. Elizabethton, Hazlip, S. W., Supt. Box 871, 
i ‘ elphia, Pa. ‘a. | enn. (Ky.-Tenn.) Houma, La. (La.) re 
Hartley, John J., Oper., Sewage Trt. | Hauck, Charles F., Chem. Engr., ee et ae aan 
Pit., Boston Post Rd., Marlboro,|  Blaw Knox Co., Chem. Pits. Div., | Heagler, A. E., Cons. Engr., 520 
Mass. (New Eng.) 1179 Cedar Blvd., Pittsburgh 28; Bidg., Pine Bluff, Ark. 
Hartley, John R., Asst. Sales Mer., Pa. (Pa.) 
i, Builders-Providence, Inc., 9 Cod- | Hauenstein, H. W., San. Engr., Healy, William A., State Dept. of 2 
ding St., Providence. R. I. (New | Finkbeiner, Pettis & Strout, 3920 Health, Concord, N. H. (New a7 
Eng.) | Rohr Dr., Toledo 13, Ohio (Ohio) Eng.) od 
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Heaney, Frank ' or Engr., ligren, Sven, Engr., Satravagen | Hercules Powder Co., Att: O. H. 
Fay, Spofford horndike, . Hagersten, Sweden (Sweden) o_ Mer., Hopewell, Va. (Corp. 
Beacon St., Bostor ‘as New Helmers, E. Neil, Engr., E. I. du a 

de Nemours & Co., 5. He s Powder Co., Att: Bruce 
Knickerbocker Dr., Brookside Pk., W. Dickerson, Wilmington, Del. 
, Del. (N.J.) (Corp. Va.) 
Purchasing Agent, Herman, Michael, Supt., 224 Bell 
Inc P. O. Box Ave., Washington, N. J. (N.J.) 
4010 Ston N. 4 (N.C.) Hermann, Edward R., Chief Engr., 
( Pac I James H., Sales Engr., U.S. Atomic Energy Comm., Ind 

Heath, Raymor San. Engr., all & Tiernan Co., Inc., Wastes Sect., 2472 45th St., Los 
Muskoka Dist. H ilth Unit, Brace 51 clizabeth Ave., Charlotte, \lamos, N. Mex. (Rky. Mtn.) 
bridge, Ont., Can. (Can.) N.C. (N.C.) Hermann, F. X., Asst. Oper., Sewage 

Heckman, L. M., Sales Engr., Layne enderson, Andrew N., Supt. of Irt Pit., Minneapolis-St. Paul 
Western Co., 1010 W. 39th St., rs, Grimsby, Ont., Can. (Can.) San. Dist., 3152 40th Ave., S., 
Kansas City 2, Mo. (Kans.) iderson, ] E., see Bozeman, Minneapolis 6, Minn. (Cen. St.) 

Hedenstad, Paul C., Supt., Sewage ity o Hermansson, Lars-Anders, Civ. Engr., 
Trt. Pit., 20 E. Worcester St., anderson, Stuart P., Supt., Wat. & Vattenoch Byggnadsteknik, Kop- 
Worcester, Mas New Eng.) ‘ i Vv. Coronado Rd., mangatan 1, Sundsvall, Sweden 

Hedge, W. Clifford, Oper., Sewage *hoenix, At Ariz.) (Sweden) 

Trt. Plt., 4432 52nd St., San rdersot ’. L., Chem., Orange | Herndon, A. B., City Engr., Box 71, 
Diego 15, Calif. (Calif.) ‘o. Join itfall Sewer, 13011 Orlando, Fla. (Fla.) 

Hedgepeth, L. L., Tech. Consultant, } tanford, i Ana, Calif. | Herndon, Lee R., see North Ameri 
Calco Chem American can Rayon Co. 

Cyanamid 1 Brook, N. | Hendon, H. H., Cons. Engr., Polk, | Herod, Bacil L., Supt., Sewage Trt. 

N Y ; Ohio; Va.) Powell & Hendon, 51 Norman Dr. Pit., Box 626, Corsicana, Tex. 
hief Accountant, M Brook, Birmingham, (Tex.) 

Mla. (N.Y. Herrick, T. L., Proj. Engr., Infilco 

sa Hendricks, G , see Columbus, Inc., 3910 E. Cooper St., Tucson, 

: City of Ariz. (Cen. St.) 
, Supt., Water > : 
Lin. | ndri kson sIiwood R., Assoc Herring, Lester M., Supt. of Maint., 

». Ohio (Ohio) a Pro searcher, Dept. of Civ Adams Packing Assn., Inc., Drawer 

4 W. Hef iniv. of Fla., Gaines B, Auburndale, Fla. (Fla.) 

ville Merron, J. T., State Health Off, 

. : wi ndr ‘ing H., Supt., Sew- State Bd. of Health, Little Rock, 
Municipal Bldg Ark. (Ark.) 
i Hertel, Raymond M., Supervising 
; Engr., Orange Co. San. Dist., 1601 
S. Cordova St., Alhambra, Calif 
Auto- : : (Calif.) 


Enskec 


ehner, 
Lite Battery orp., Sox 97, 


A a viagara Falls, N. Y. (N.Y Herzig, Albert, Oper., L. A. Hy- 
M i “ngr., perion Sewage Trt. Plt., 920 § 
eidenburg ward, Engr., 


Inglewood Ave., Inglewood, Calif 
Donner-Hanna r (Calif.) 
Sta, Buffalo 2 enley, M. E., Sales Engr., Wallace | Herzik, G. R., Jr., San. Engr., 
: & ernan Co., Inc., Ste Box State Dept of Health, 2060 
Heid r, Rob rt W., Asst . &B 53, in 3. G i Sabine St., Austin, Tex. (Tex.) 
ee Se i n, Donald , Supt., DeKalb erzog, Henry, Supt. of Sewers, 
tnd. (Cen. St} 1. Dist., 215 Prospect St., De- | Town of Brighton, 271 Winton 
calb, Hl. (Cen. St.) N., Rochester 10, N. Y. 
Johns- B Supt., Sewage Trt 
397 E. 222nd St., Euclid Surveyor, Melton 
Ohio (Ohio) Mowbray’ U.D.C., Council Off., 
es Vv 10 High St., Melton Mowbray, 
Will 5798, Angeles 22, Calif. | Hester, James C., Industrial Filter 
& Pump. Mfg. Co.. 5900 Ogden 
Hennigan, Robert D., San. Ener., Ave., Chicago 50, II. 
4 State Dept. of Health, 400 Foote Hess, Daniel J., Jr.. Engrg. Dept., 
nd. Mad (Md.-Del.) ’ ace Bldg., Syracuse 2, N. Y. (N.Y.) FE. I. du Pont de Nemours & Co., 
land, Md. (Md.-De enry, Allen K.. S inel- 1617 Colony Lane, Havertown, 
Henry, Allen K., San. Engr., Pinel 
Loren R » Cin Engrs. Dept., las Co. Health Dept., Pub. Serv a. (Pa.) 
Ark., Fayetteville, Ark Dept., City Hall, St. Petersburg, | Hess, Edward C., Professional Engr., 
Fla. (Fla.) 33 N. 7th St., Stroudsburg, Pa. 
Henry, T. B., Civ. Engr., Jones (Pa.) : 
Henry ¢  Schoonmaker, 3138 = John _Supt.. Sewage Trt 
Haughton Dr., Toledo 6, Ohio Wks., 1233 Stilwell Ave., Fremont, 
(Mich. & Ohio) Ohio (Ohio) 
Att: J. R. Kaiser- : ewage Raymond W., Head of Poll. 
Civic Center Bldg., | William C., Hall Farhan Research. Natl. Aniline Div., Al- 
Helena, Mont. (Corp. Mont.) Cosa, (New lied Chem. & Dye Corp., 1051 S 
oe Biss — Hensel, Eugene C., Asst. San. Engr., (NY) 
ner.. Gustavo Preston Co., State Bd. of Health, 510 Blake ty , 
Hepler, John M., Cons. San. Engr., Wichita 2, Kans, (Kans.) 
Heller, Austin N., Supvr., Ind Inst. of Inter-American Affairs, | pyc Seth G., Dir. & Chief Ener. 
Wastes Development Barrett Div., The American Embassy, Interstate Sanitation Comm., 110 
allied Chem. & Dye Corp, 40) Santiago, Chile, S. A. (Mich.) William St., New York 38, N. Y¥ 
New Vork 6, N.Y.) Arthur H., Dic., Div (N.Y.) 
. | of Sanitation, Nassau Co Dept. | Hesser, Sten, Cons. Engr., Vatten- 
2, Rams Stroudsburg | of Health, 40 Stowe Ave., Bald- bygenadsbyrin, Humlegirdsgatan 
Septic Tank . 312 Main St., win, L. I., N. ¥. (N.Y.) 29, Stockholm, Sweden (Sweden) 
Stroudsburg, ; | Hercules Powder Co., _ Cellulose | Heukelekian, Dr. H., Prof. of Res. 
Heller, sdward F., Sales  Rep., F. L.  Boddicker, Engrg., Agr. Experiment Sta., Rut- 
Stroudsburg Septic Tank Co., 4203 Hopewell, Va. (Corp gers Univ., New Brunswick, N. J 
Fern Blvd., Drexel Hill, Pa. (Pa.) | Va.) (N.J.) 


y M., Res. Chem., Mil 
Metro Sewerage Comm., 
Milwaukee 1, Wis 


+3 
| 
4 
= 
: 
‘ 
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Hewish, Edgar, Treas., Darby Creek | 


Joint Auth., 1438 Melrose Ave., 
Sharon Hill, Pa. (Pa.) 

Heyward, T. C., Mech. & Elec 
Engr., T. C. Heyward Co., 518 
E. Morehead St., Charlotte 2, 
N.C. (NC) 


Heyward, T. C., Jr., Dist. Engr., | 


T. C. Heyward Co., 518 E. More- 
head St., Charlotte 
(N.C.) 

Hickersin, Robert C., Tenn. Prod 
& Chem. Corp., Chem. Engrg. 


Sect., 4800 Central Ave., Chat- | 


tanooga, Tenn. (Ky.-Tenn.) 
Hickey, Clarence V., State Engr., 
54 Lexington Ave., Providence, 
R. I. (New Eng.) 
Hicklin, R. G., Megr., Mun. Dept., 
96 Poplar St., N.W., Atlanta 3, 
Ga. (Ga.) 


Hickox, G. H., Assoc. Dir., Engrg. | 


Experiment Sta. Univ. of Tenn., 
Berry Hall, Knoxville 16, Tenn 
(Ky.-Tenn.) 

Hicks, Arthur S., Civ. Engr., Dresser 
Mfg. Co., 64 Chestnut Lane, 
Strafford, Wayne, Pa. (Pa.) 

Hicks, Charles, Supt., Sewage Disp 
Pit., 126 Albert St., Cobourg, 
Ont., Can. (Can.) 

Hicks, Ronald, Chem., Auckland 
Metro. Drain. Bd., P. O. Box 


Auckland C. 1, New Zealand | 


Higgins, Thomas E., Jr., Plt. Oper., 


American Cyanamid Co., Lederle 


Labs. Div., Lake Rd., Valley | 


Cottage, N. Y. (N.Y.) 

Higgins, William H., Supt., Sewage 
Trt. Wks., Gloucester City, N. J. 
(N.J.) 

Higham, Clifton W., State Engr., 
23 Hillside Ave., Providence, R. I. 
(New Eng.) 

Highfill, J. J.. Supt., Water & Sew- 
age, P. ©. Box 231, Springdale, 
Ark. ( Ark.) 

Highton, James L., City Engr., City 
Hall, Renton, Wash. (Pac. N.W.) 

Hikes, Rurd, Field Engr., Pacific 
Flush Tank Co., 4241 Ravenswood 
Ave., Chicago 13, Ill. (Cen. St.; 
Dual—Ohio) 

Hilbert, Morton S., Dir., Bur. of 
Engrg., Wayne Co. Health Dept., 
Henry Ruff Rd., Eloise, Mich. 
(Mich.) 

Hilborn, Hans G., Civ. Ener., 
Ingeniérsfirman Orrje & Co., 
Gubbangstorget, Enskede 6, Sweden 
(Sweden) 

Hild, Joseph C., San. Engr., City of 
W. Univ. Pl., 4218 Holt, Bellaire, 
Tex. (Tex.) 

Hilfinger, Martin F., see Associated 
Industries of N. Y. State, Inc. 
Hilgart, Arthur A., Mech. Ener., 
Upjohn Co., 1334 Floral Dr., 

Kalamazoo, Mich. (Mich.) 

Hill, A., Shell Petroleum Co., St. 
Helens Ct., London, E.C. 3, Eng 
(ISE) 


Hill, Allen E., Cons. Engr., Parker, 


Hill & Ingman, 1728 E. Madison 
St., Seattle 22, Wash. (Pac. N.W.) 

Hill, Mrs. B. R., Sec., City Pub. 
Util. Delhi, Ont., Can 
(Can.) 

Hill, Clair A., Civ. Engr., Mueller 
I Co., Box 558, Redding, 

if. (Calif.) 

Hill, D. L., Chief Chemist, Timken 
Detroit Axle Co., 2359 Bacon, 
Berkley, Mich. (Mich.) 


. Mission, Kans. (Cen 


Hansen, 220 S. State $ 


Montgomery, N. Y. 


Box. 56, N : End Sta., 


Hilton-Davis Chem 
§ Langdon Farm Rd 
3, Ohio (Corp. Ohio) 


Foreign Oner: ations 


boro-Upper Moreland Sewage Trt. 


Hoberg Paper Mills, Inc., Att: M. 
J. Auchter, Green Bay, Wis. 
(Corp. Cen. St.) 

Hobson, Fred C., Asst. Engr., J. 
N. Pease & Co., Engrs. & Archi- 
tects, 111 Hawthorne Lane, Char- 
lotte 4, N. C. (N.C.) 

Hodge, W. I., Mer., Pacific Coast 
Div., Bulkley, Dunton Processes, 
Inc., 830 Security Bldg., Pasadena 
1, Calif. (Calif.) 

, W. W., Sr. Fellow, Mellon 

of Ind. Res., 4400 Fifth 

Pittsburgh 13, Pa. (Pa.; 
Dual—W. Va. & Ohio) 

Hodges, Paul D., Grad. Stud., Univ 
of Mich,, 217 Huron $t., 
Haven, Mich. (Mich.) 

Hodges, S. M., Purif. Engr., Div 
of Wat., or Hall, Rm. 101, 
Norfolk, Va. (Va.) 

Hodgkinson, Carl F., San. Engr., 
Div. of Sanitation, 203 E. Cedar, 
Dodge City, Kans. (Kans.) 

Hodgkinson, Jack, Supt. of Sanita- 
tion, 730 Griffith Way, Laguna 
Beach, Calif. (Calif.) 

Hodgson, 5. Croydon Corp. Sew- 
age Wks., S. Norwood Farm, Har- 
+g Rd., S. Norwood, London, 

Ene. (ISP) 

eden, . J. N., Engrg. & Wat 
Dept., oo 641 F, G. P. O. 
Adelaide, Australia (ISP) 

Hoeflich, G. C., Plt. Oper., 619 
Saude Ave., Essington, Pa. (Pa.) 

Hoey, James K., Cons.  Engr., 
Sparta Bldg., Medford, Oreg 
(Pac. N.W.) 

Hoffert, J. R., Chief Engr., State 
Dept. of Health, Harrisburg, Pa 
(Pa.) 

Hoffman, Howard F., Engr., 
State Dept. of Health, 827 Union 
St., Utica, N. Y. (N.Y.) 

Hoffman, W. R., Dist. Mgr., Dravo 
Corp., 4810 Prospect Ave., Cleve- 
land, Ohio (Ohio) 

Hoganson, Lester O., City Engr., 
City Hall, Burlington, Wis. (Cen 
St.) 

Hoge, Charles C., II, San. Engr., 
William E. Sees, Jr., 222 N. 3rd, 
Harrisburg, Pa. (Pa.) 

Hogenson, Walter C., Supt., Sewage 
Trt. 61S th &., S.W., 
Rochester, Minn. (Cen. St.) 

Hogg, Dwight A., Dist. Mgr., L 
Joint Pipe Co., P. O. Box 21, 
Hartford 7, Conn. (New Eng.) 

Hogge, H. L., Dir., Dept. of Pub 
Health, San. Engrg. Div., Ad- 
ministration Bldg., Edmonton, 
Alberta, Can. (Can.) 

Hogle, Robert D., San. Engr., State 
Dept. of Fish & Game, 502 S 
3rd St., San Jose, Calif. (Calif.) 

Hokenson, William A., Supt., Bur. 
of Sewers, Patapsco Sewage Trt 
Wks., Asiatic Ave., E. Brooklyn, 
Baltimore 26, Md. (Md.-Del.) 

Holcomb, Howard B., Supt., Sewage 
Trt. Pit., 50 Miller St., Cort- 
land, N. Y. (N.Y.) 

Holcomb, Scott, Chief Oper., Sew- 
age Disp. Plt., 195 D St., San 
Bernardino, Calif. (Calif.) 

Holder, D. O., Supt., Sewage Pits., 
City Hall, Rm. 313, Greensboro, 
<.. 

Holderby, J. M., Res. Engr., Rhine- 
lander Paper Co., Rhinelander, 
Wis. (Cen. St.) 

Holderman, John S., Oper., Sewage 
Trt. Pit., 510 W. Henry St., 
Kankakee, Ill. (Cen. St.) 


> 
Hill, David R., Supt., Sewage Wks., | 
Box 397, Hastings, Nebr. (Nebr.) 
see Hill, Frank W., San. Engr., Mission = 
Johnson Dr. 
St.) 
Hill, Harold Asst. Engr., State 
St Dept. of Health, 301 Ohio De- 
partments Bldg., Columbus 15, 
Ohio (Ohio) 
Hill, K. V., Cons. Engr., Greeley & 
Chica 
3 (Cen. st.; Calif. & W. Va.) 
Hill, Milton T., Dist. San. Engr., 
State Health Dept., River St.. 
a Hill, R. G., Chief Oper., Northside a 
Sewage Trt. Plt., 2622 Farthing 
St., Durham, N. C. (N.C.) 
Hill, Robert G., Plt., Engr., Troy 
Sunshade Co., P. O. Box 190, 
Hill, Theodore C., Cons. Engr., Hill fg 
& Hill, Engrs., North East, Pa ne 
: (Pa.; Dual—N.Y.) 
Hill, William C., Civ. Engr., P. O. 
Box 1367, San Juan 6, P. R 
(P.R.) 
epee Hillier, W. H., Sewage Wks. Engr., fe 
Bradford Corp., Fsholt Hall, Ship } 
ley, Yorks., Eng. (ISP) 
Hillis, Leonard, Supt., Sewage Trt. a 
Pit., Gen. Motors Tech. Center, 
(Ist troit 2, Mic Mich 
; po Main, Houston, Tex. (Tex.) au 
Hilton, G. O., Cons. Engr., Mun i 
Improvement, 5302 Kensington, 
Wichita, Kans. (Kans.) 
Himelright, Capt. L. K., Assoc. 
: Prof., The Citadel, Civ. Engrg Pa 
Dept., Charleston, S. C. (S.C.) 
2 Hindin, Ervin, Chem., State Lab a 
of Hygiene, 1353 E. Johnson St., on 
Madison 3, Wis. (Cen. St.) ia 
rae Hinman, Jack J., Jr., Visiting Prof 7 
of San. Engrg., A & M_ College, eo 
Univ. of P. R., P. O. Box 461. re 
College Sta., Mayaguez, P. R 
(Towa) 
5 Hintgen, George 
Engr., U. S 
oe, Adm., U. S. O. M. T., Dept. of a 
State, Washington 25, D.C. (Fed.) 
Hirst, Lewis T., Asst. Plt. Oper., 
Belgrave Sewage Dist., 257-09 
Pembroke Ave., Great Neck, N. 
¥. (N.Y.) 
Hitchcock, Charles Y., Jr., Cons - 
Engr., Metcalf & Eddy, 25 rs 
Dolphing Green, Port Washington, 
N. Y. (New Eng.) 
Hite, George M., Res. Rep., Greeley 
: & Hansen, 220 S. State St., Chi- = 
cago, Ill. (Va.) 
Hoag, Arthur W., Civ. Engr. & Et 
Gen. Megr., Hoag & Assocs., Inc., 
3 370 Shelburne St., Burlington, Vt be 
(New Eng.) 
ee | Hoagland, Elmer, Clerk, Boro. of Sa 
Middlesex, 147 Stout Ave., Bound 
Brook, N. J. (N.J.) 
Hoagland, W. W., Jr., Hoagland- 
Findlay Engrg. Co., 327 Lyon 
se Bldg., Seattle 1, Wash. (Pac 7 
N.W.) 
: Hoak, Richard D., Sr. Fellow, Mel- * 
lon Inst. of Ind. Res., Pittsburgh, 
Pa. (Pa.; Dual—Ohio) 
Hobenzack, Frank C., Oper., Hat- 
Grove, Pa. (Pa.) 
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Holgren, Philip G., Sewer Engr., Hopkins, L. S. R., Pres., Bacterial oss, W. B., City Engr., c/o Sew 
Engrg. Dept 401 City Hall, Sewage Purif. Co., 120 William Tv Pit., Municipal Bldg.. 
Spokane 1, Wash. (Pac. N.W.) St., New York 38, N. Y. (N.Y.) Stillwater, Okla. (Okla.) 

Holinger, Ed., Cons. Engr., Spit- | Hopkins, O. C r. Sa 2 Hoth, Fred, Oper., Wat. & 
zackerstr. 17, Liestal, Switzer- USPHS, 441 edera , Ig., Bartlett, Ill. (Cen. St.) 


land (Swiss) San Francisco é Hough, Howard H , Asst City Engr 
H land, Dave, Allied Chem. & Dye Hopkins, W ward ti =ngr., City Hall, Brawley, Calif. (Calif.) 
» Mortgage Guarantee Houlihan, J. E., London Co. Coun- 
Atianta a. (usa cil, 4 Strongbow Rd., Eltham 
Holliger 3 : per., Se ze Tr ‘ Pit. Attendant, London, S.E. 9, Eng. (ISP) 
Ohio BOS MAGES 4, New Eng. Wat. Wks. Assn., 220 
Holm, Borje, i Eng : _— Clyde St., Brookline 46, Mass 


Sewers 


gatan Vaister: Sweden Allen O., (New Eng.) 
(Sweden Ine Quip. Houser, P. J., Dir., Div. of Eng-g 
H. C., Partner, Davis & ld, State Dept of Health, Des 
olman, : Moines 19, Iowa (Iowa) 
Stockton, Calif ili Horasawa, Isamu, Dr f Science, Howard oC. M Concrete. Prod 
Holmlund, E., Sal Rock- an Assn. of Wash. 328 Third Ave., 
wel Mts. Co., 3136, W., Seattle 99, Wash. (Pac. N.W.) 
Holmquist, Hakan naging Dir Hordes, Herbert, Engrg Gov- Howard, R., Asst 
Cie: Liunaman ernment of Israel, Julian's Way, letro. Dist... Bur. of Pub 4 
7 "2043. Stax 4 Ministry of Health, Jerusalem, 5 Broad St., Hartford, Conn 
Israel ( Mich.) 
Holroyd. A : = "1 Horgan, John J., Sales Mgr., Ralph Howard, Edward, Asst Dist Engr., 
B. Carter CGo., 17 ) Well Dr.. State Dept. of Health, 203 Empire 
well, tn Fair Lawn, N. N.J.; Assoc: Phe ater Bldg., Glens Falls, N. ¥ 
Dual—N. Y. & New En (N.Y.) 
at eae ee Horlacher, Georg ngr., | How rd, Fred S., Proj. Engr., In 
1. R. Bowers, 1059 Le hico Inc., Tucson, Ariz., 4535 E 
Broadway, Troy, N. \ Clecelana Ohio (Ohio tIst St., Seattle 5, Wash. (New 
ot F.C ewage headk ng 
Eng USP) | Horler, Asst. City _ Engr, 
_ ee 2 Spitzackerstr. 15, Zurich, Switzer Howard, N. J., Dir. of Wat. Purif 
Holtgreve, J. J., ‘Mgr and (Swiss) Harris Wat. Filt. Plt., Queen St 
Me ag ; Hormel & Co., Georg: , Austin E. & Nursewood Rd., Toronto 
Metairie, La é linn. (Cen. St. Cort Ont., Can. (Can.) 
Holthaus, Robert J pe John. San ugt., Arabian | Howard, Norman R., Plt. Supt 
Trt. Pit., ¢ est ville American Oil Co., B 431A, Old Hickory Chem 
(New Eng.) hahran, Saudia, Arabia (N.Y.) Box 4154, Richmond, Va. (Va.) 
Holtje, Ral I ‘San En r,s ’ orne, Fred F Soil Specialist, Howard Paper Mills, Inc., Att: E 
2619 | st ‘alif. Spray-Chem ‘orp Lucas William Petrich, 115 Columbia 
Indianapolis n ’¥ Ortho Way, Richmond, Calif St., Dayton, Ohio (Ohio) 
(Calif.) Howard, Paul F., Whitman & How- 
Holtsclaw, Ralph B » Supt., W at. & ne, L Stokely-Van Camp, ard, Inc., 89 Broad St . Boston 10 
Sewerage, Hamilton, Ill. (Cen 1 500 Columbus Dr., Box Mass. (New Eng.) 


St 
) Howard, Paul N., Jr., Supt., Pub 
J P. O. Box 4094, Greens 


chester 24, 


Tampa, Fla. (Fla.) 
Holyoke, G. E., City Engr., City Ralph W., Cons. Enegr.. Fay 
Hall, Anaheim, Calif. (Calif.) Spofford & Thorndike, Cons. Engrs., 
Holzberger, Walter, Tech. Coordi 11 Beacon St., Boston 8, Mass 
nator, Champion Paper & Fibs (New Eng.) 
Co., Hamilton, Ohio (Ohio) Horner, W. W., Cons. Engr., Ho ner | Howard, Walter 
Homack, Peter, San. Engr., E. T & Shifrin, 803 Shell Off. Bldg Delany & Co., Inc., Milnor & 
Killam, Cons. Engrs » 5! unter St. Louis, Mo. (Mo.) Cottman Sts., Tacony, Philadel 
Ave., Scotch Plains, N. J. (2 ) orsley, ’. James, Gladding My phia, Pa. (Pa.) 
Hommon, H. B., 6407 Regent S sean 20., Pi Prod. Mgr., | Howe, Ben V., Cons. Engr.. Ripple 
Oakland 9, Calif. (Fed.) 5 First Ave., S., Seattle 4, & Howe, 833-25 23rd St., Denver 
Hood, C. K., Vice-Pres., Worthing \ ac. N.W.) Colo Ky Min ) : 
ton Corp., Harrison, N. J. (Assoc. ) forstkotte, G. A., Jr., Engr., Cen- | Howe, J » Town Engr., Pem 
Wat ‘ontra Costa Sanitation Dist., broke, Ont., Can. (Can.) 
” ; upt., a 2 Mt. Diablo Blvd., Walnut Howe, John B., Partner & 
f. (Calif.) Engr., Maurseth & Howe 
Ci S. Western Ave., Los 
» Ridgewood, N 7, Bradenton, Fla le Howe, Martin W., Sales Engr., Wal 
lace & Tiernan Co., Inc., 301 
Horton, John P., San. Engr., Natl Hamilton Bldg., Winnipeg, Man 
Post Engr., Ft. Sheri L. U.N. Y¥. WY) Can. (Can.) 
“en. St.) Howe, Raymond L., Dir., Dept. of 
chemical Co Att Horton Steel Wks _Ltd., Att nm. F San. Dist., Co. of Henrico, 22nd 
Chem. Engr Stearns, Jennet St., Ft. Erie, Ont., & Main Sts., Richmond, Va. (Va.) 
’. (Corp. N.Y Can. (Can.) Howe, Robert H. L., Res. Fellow, 
Hoshall, Robert H., see Allen & State Dept of Conserv., 116 
Ric Hoshall Sheetz  St., W. Lafayette, Ind 
Philadelphia 37, Pa. | Hoskin, Douglas G., Civ. Engr (Cen, St.) 
Box 280, Forest, Ont., Can. (Can Howell, Eugene M., Pub Health 
Gordon R., Wat. Supt., Hoskins, Harold, Cons. Engr., Har ge 
A Wat. Dept., City all, old Hoskins & Assocs., 231 N senada Rd San Carlos Calif 
Centralia, Wash. (Pac. N.W.) llth St., Lincoln, Nebr. (Nebr.) (Calif.) 
Hopkins, Edward S., Filt. Engr., | Hoskins, J. K., Chief, San. Engrg Howell, G. A., Asst. Engr., U. S 
Montebello Filters, 3901 i Div., USPHS, 6318 Woodside PI., Steel Co., 525 William Penn PIl., 
Baltimore 18, Md Chevy Chase 15, Md. (Fed.) Pittsburgh, Pa. (Ohio & Pa.) 
Hoskinson, Carl M., Chief Engr. & yell, James L., Gen. Factory 
Hopkins, Glen J., Sr. Engr., USPHS, Supt., Div. of Wat. & Sewers } 3 Sugar Co., 909 Sec- 
902 Corrigan Bldg., 1828 Walnut 112 City Hall, Sacramento 14, ond Natl. Bank Bldg., Saginaw 
Kansas City, Mo. (Fed.) Calif. (Calif.) Mich. (Mich.) 


Utils., 


boro, N. C. (N.C.) 


Howard, R. O., Oper., Sewage Trt 
‘It., City of Lindale, Ga. (Ga.) 


Asst Sec., 


Sewage Trt 
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Howell, Robert, 
Sewage Pit., 
811 Jennings 
(Ohio) 

Howell, Roland H., Oper., Power 
Pit., 3030 Fairmount Ave., San 
Diego 5, Calif. (Calif.) 

Howland, George A., III, 
Engr., 17 Hooper St., 
Mass. (New Eng.) 

Howland, James C., Cons. Engr., 
Cornell, Howland, Hayes & Merry- | 
field, Cons. Engrs., 1600 Wester 
Ave., Corvallis, Oreg. (Pac. N.W.) 

Howse, B. C., Chief San. Inspector, 
T. C. I. Gen. Off. Bldg., U. S. 
Steel Corp., Fairfield, Ala. (Ala.) 

Howson, L. R., Partner, Alvord, 
Burdick & Howson, Suite 1401, 
20 N. Wacker Dr., Chicago 6, 

. (Cen. St.) 
J. R., Dist. Mgr., Wallace & 


Foreman, Wat. 
Ravenna 
Ave., 


& | 
Arsenal, 
Salem, Ohio 


Cons. 
Islington, 


‘Tiernan 'Co., Inc., 404 Hilde- 
brandt Bldg., Jacksonville, Fla. 
(Fla.) 

Hoyt, Earle S., Asst. 
Dept. of Health, 
Bldg., Columbus 15, Ohio (Ohio) 

Hoyt, Richard M., Dist. Rep., Al- 
lied Chem. & Dye Corp., Solvay 
Sales Div., 1216 Edgewood Ave., 

a.) 

_ Frank M., Supt., 
S. Southwestern 

oo 700 S. Morrison, El 

Reno, Okla. (Okla.) 


Hroncich, Luke L., Asst. Plt. Oper., 
587 Miller Ave., Freeport, N. Y. 
(N.Y.) 

Hsi, Eugene, Res. 
gate, Cambridge 
Eng.) 

Hubbard, Carl, 
Wat. & Sewage 
Ark. (Ark.) 

Hubbard, E. C., Exec. 
Stream Sanitation Committee, P. 
O. Box 2091, Raleigh, N. C. 
(N.C.) 

William B., 

“ E. 49th St., 
$8. Calif. (Calif.) 


Hubbell, George E., Sec., Hubbell, 
Roth & Clark, 2640 Buhl Bldg., 
Detroit 26, Mich. (Mich.) 

Huber, Harold J., Supt. of Pub 
Wks., Wat. Dept., 5214 Broad 
way, Lancaster, N. Y. (N.Y.) 

Huber, Samuel, Oper., 
Pit., San Joaquin 
1942 S. American St., 
Calif. (Calif.) 

Hubon, I. A., Mer., 

Supply Co., 

Pedro St., 
Calif. (Calif.) 

Hudson, L. D., Prin. San. Engr., 
State Dept. of Pub. Health, Div 
of San. Engrg., Capitol Bldg., 
Springfield, Ill. (Cen. St.) 

Huebner, Ludwig, Chief Oper., 
age Trt. Plt., Box 52, 
Palo Alto, Calif. (Calif.) 

Huebscher, Raymond, 3218 
wood Ave., Alhambra, 
(Calif.) 

Huffman, Fred, Supt., Sewage Trt. 
Pit., 422 University St., Healds- 
burg, Calif. (Calif.) 

Huffman, Lloyd C., Supt., Sewage 
Trt. Wks., 1966 Burbank Dr., 
Dayton, Ohio (Ohio) 

Hufford, L. E., Supvr., 
Wks., 1407 Forest 
Ohio (Ohio) 


Engr., State | 
302 State Depts. | 


Jacksonville 5, Fla. (FI 
Hromada, 


Asst., 54 West- 
39, Mass. 


Off. Mer., 
Wks., DeQueen, 


Hubbard Co., 
Los Angeles 


Sewage Trt 
Gen. Hosp., 
Stockton, 


Engrg. Dept., 
Inc., 556 S. 


Sew 


Sher 
Calif 


Sewage Trt 
Ave.. Piqua. 


Filt. | 
Re- | 


(New 


Mun. 


Sec., State | 


Los Angeles 13, | 


Sta. A, | 


CONSOLIDATED MEMBERSHIP DIRECTORY 


Huffstetler, Leonard, Jr., | 
& Sewers, Lenoir, N. C. co 
Huge, August W., see Sony 

Corp. 
Hughes, C. V. O., Jr., Mining Engr., 
Va.-Car. Chem. Corp., Nichols, 
. (Fis.) 
Hughes, J. W., 


‘Foods | 


Courtaulds, Ltd., 4 
Lauderdale Crescent, Ribbleton, | 
Preston, Lancs., Eng. (ISP) 

Hughes, William P., Urban 
2418 N. 20th, Boise, 
N.W.) 

Hughston, 
Engrg. 
(S.C.) 

Huick, C. R., Johns-Manville Corp., | 
777 Thomas St., Seattle, Wash. 
(Pac. N.W.) 

Hulbert, Charles C., sce 
Co 


Engr., | 
Idaho (Pac. | 


Dept., 


Greenwood 
Greenwood, S. 


Pure 


Huling, Richard I., 
Coke & Chem. Co. 
Hull, C. H., Sr. Asst. San. 
USPHS, Ohio-Tenn. Drain 
Off., 1014 Broadway, 
2, Ohio (Ohio) 
Hume, J. S., Dir. of 
Continental Oil Co., 
Okla. (Okla.) 
Hume, Norman, B., Asst. 
A. Bur. of Sanitation, 
Deodar Circle, Pasadena 8, 
(Calif.) 
Hummel, 


see 


Engr., 
Basins 
Cincinnati 


Tech. Serv 
Ponca City, 


Dir., L 
2700 

Calif 

Russell Engr., Fed. 
Wks. Agency, 800 Hawthorne 
Ave., Va. (Fed.; 
Dual—Va. & W. Va.) 

Humphrey, L. K., City Engr., 723 
Oregon St., Hiawatha, Kans. 
( Kans.) 

Humphrey, Leonard G., Jr., Buffalo 
Pumps, Inc., 4023 Oliver St., 
Chevy Chase 15, Md. (Md.-Del.) 

Hundervadt, Robert C., San. 
Alexis . Kononoff, 
Miami Ave., Miami, Fla. 

Hundt, Edward L., Oper.. 
Sewage, Selfridge Air Force 
12 Lafayette St., Mt. 
Mich. (Mich.) 

Hunt, H. S.,_ Pres., 
Co., 120 Michigan 
Jackson, Mich. (Mich.) 

Hunt, Henry J., Partner, 
Hunt, Cons. Engrs., 550 State 
St., Madison 3, Wis. (Cen. St.) 

Hunt, K. H., Chief Chem., W. Va 
Pulp & Paper Co., Williamsburg, 
Pa. (Pa.) 

Heat, W., 
Pit., Box 
(Cen. St.) 

Hunter, Homer A., 
3708 Abrams Rd., 
(Tex.) 

Hunter, John M., Jr., Supt., Filter 
Plt., 3475 Foxcroft Rd., Cheyenne, 
Wyo. (Rky. Mtn.) 

Huntress, C. O., Field Engr., J. F. 
Pritchard Co., 4127 W. 73rd St., 
Prairie Village 15, Kans. (Kans.) 

Hurd, Frank D., San. Engr., R. W. 
Petrie & Assocs., 1903 Broadway, 
Benton Harbor, Mich. (Mich.) 

Hurley, J., Supt., Wks., 
Tettenhall, Wolverhampton, Staf- 
fords., Eng. (ISP) 

Hurley, Stephen M., Jr 
State Dept. 
Off. Bldg., 
Eng.) 

liurst, George E., 
Dunton Processes, Inc., 
Coast’ Div., 1105 N 
Claremont, Calif. (Ohio) 


Base, 
Clemens, 


Fargo 
Ave., 


Supt., Sewage 


403, 


Cons. Engr., 
Dallas 4, Tex. 


Sewage 


. State Engr., 
of Health, 331 State 
Providence, R. I. (New 
Mer., Bulkley, 
Pacific 
College, 


Oil | 


Pittsburgh 


Engrg. | 


Mead & 


Trt. 
Galesburg, ll. | 


10] 


Hurst, W. D., 
James Ave., 
Can. (Can.) 

Hurtado, J. R., Dir., 
cional de Obras Sanitarias, 
de Aguas, M. O. P., 
Venezuela, S. A. (Fla.) 

Hurwitz, Emanuel, Chem., 
Dist. of Chicago, 5901 W. 
shing Rd., Chicago 50, Ill. 
St.) 

Hutchins, R. E., Prof. of 
Engrg., Rose Polytechnic 
Terre Haute, Ind. (Cen. St.) 
Hutchins, Will A., Supt., Wat. & 
Sewers, City Wat. Dept., City 
Hall Bldg., Freeport, Ill. (Cen 
St.) 


233 
Man., 


City Engr., 
Winnipeg, 


Instituto Na- 
Lab 
Caracas, 


San 
Per- 
(Cen 


San. 
Inst., 


Hutchinson, J. P., Chem. Engr., 
USPHS, 210 Linwood, Liitle Rock, 
Ark. (Calif.) 

Hutton, H. S., Sales Mgr., Wallace 
& Tiernan Co., Inc., 91 Lloyd 
Rd., Montclair, N. J. (Pa.) 

Hutton, M. L., Supt., 
Pit., Nowata, Okla 

Hyde, Arnout Co., Chem., E. 1 
Pont de Nemours & Co., 
Crede Dr., Charleston, W. 
(W. Va.) 

Hyde, Charles G., 
Shattuck Ave., 
(Calif.) 

Hyde, Harlow, Jr., San. Engr., Dept 
of Pub. Wks., 4282 Chamoune 
Ave., San Diego 15, Calif. (Calif.) 

Hyde, Thomas B., San. Engr., Health 
Dept., P. O. Box 366, Rapid 
City, S. Dak. (S. Dak.) 

Hyde, W. S., Div. Engr., 
& Tiernan Sales Corp., 
Palon Ave., Francisco 
Calif. (Calif.) 

Hygienisch.-Institut, Gorch-Fock-Wall 
15-17, Hamburg 36, Germany 
(Germany) 

Hyland, William L., Cons. Engr., 
Fay, Spofford & Thorndike, 11 
Beacon St., Boston, Mass. (New 
Eng.) 


Sewage Trt 
(Okla.) 

du 
3608 

Va 


2495 
Calif 


Cons. Engr., 
Berkeley 4, 


Wallace 
2180 
24, 


Iadavaia, V. 
Havens & Emerson, 
penter Ave., Bronx, 

Tantosca, Angelo, State Dept. of 
Pub. Health, Farview Way, Am 
herst, Mass. (New Eng.) 

Ida Grove, City of, Dept. of Sew- 
ers, Ida Grove, Towa (lowa) 

Idzorek, Julian, Civ. Engr., Russell 
& Axon, 9172 Fager Rd, Brent- 
wood 17, Mo. (Cen. St.) 

lezzi, Thomas, Jr. San. Engr., 
Dept. of Health, Box 191, 
ant Gap, Pa. (Pa 

Illinois Dept. of Public Health Div. 
of San. Energ., Att: C. W. Klas 
sen, 6th Floor, N. Wing, State 
House, Springfield, Il. (Corp 
Cen. St.) 

Imbelli, C., 
City Dept. 
Ocean Ave., 
(N.Y.) 

Imbt, M. Russell, 
Stroudsburg Septic 
Main St., be: udsburg, Pa. (Pa.) 

Imhoff, Dr. , Cons. Engr., Robert- 
Schmidt- sr 8, Essen, Germany 
(Germany) 

Inbody, Wayne, Tech. Serv., 
Diamond Alkali Co., P. O 
430, Painesville, Ohio (Ohio) 

indianapolis San. Dist., P. O. Box 
$707, Indianapolis 21, Ind. (Corp 
Cen. St.) 


A., Design Engr., 
3915 Car- 


New York, 


State 
Pleas- 


Civ. Eng 
of Pub “Wks. 1632 
Brooklyn, N. 


Sales Engr... 
Tank Co., 312 


= 
. 
: 
4 
4 
: 
: 
3 
\ 
an 


Indianola, City of, Att 

hase Oper., 207 S. H 
Indianola, Iowa (Iowa) 

Id Arthur J., Asst. Exec. 

Central Valley Reg. Wat 

‘ontr. B 608 13th St., 

Calif. (Calif.) 

ee Bordon Co 

Engr., 

1728 E 

2, Wash 


Pub. Health 
At- 


of Tech., 


ill Ohio-Tenn 
Drain. Basin Office, 
Broadway, Cincinnati 
(Ohio) 

Ingram, William T., 
Pub. Health Engrg 
20 Point Crescent 
stone 57, 
(Calif.; Dual 

In! and 


Malt 
York, 


White- 


Guy Bur- 
lowa 


Ottawa 


darhurst, 


Wks., 42 


ham, Essex, 


Sam 


Hall, 


(Calif.) 
John S., Mer., Mun. Wat 
Wks., P. O. Box 368 
(Ark.) 


W ildo, Ark 
& San 
100 Mac 
(Md ‘Del.) ) 
Jackson, R 
Trt. Plt 2 
Mich. (Mich.) 
Tacobs Ed, Supt 
Hill, Nebr. (Nebr 
Jacobson, Dr. Alvin R., Asst 
of San. Science, Columbia 
School of Pub. Health, 
168th St., New York 32, 
(N.Y.) 
Jacobson, 
ley Corp., 
(S. Dak.) 


t., Sewage 
St., Jackson, 
Utils Blue 

Prof. 
Univ., 
600 W. 

NY 


George L., 
Maithon, 


Damodar Val- 
Bihar, India 


SEWAGE 


Lloyd | 
st 


Jacokes, Dr. J. W., Mer., 
Lab., American Enka Corp., 
CA) 

Matt, Supt 

Dak. (S 

Jacques, Donald R., 
Trt. Plt., City Hall 
( Mich.) 

Jahoda, Frank W., Jr. Civ 
Dept. of Pub. Wks., 28-07 38th 
St., Long Island City 3, N. Y¥ 
(N.Y.) 

Jakeway, Charles E., Tech. Dept. 
Mer., American Box Board Co., 
470 Market Ave., S.W., Grand 
Rapids, Mich. (Mich.) 

James, William L., Westinghouse 
+ ectric Corp., E. Pittsburgh, Pa 


ssoc 


Chem 
inka, 


Wat 
Dak.) 
Supt., 


Alma, 


Jacquart, Wks., 
Spencer, S 
Sewage 


Mich 


yer, San. Engr 
Dept. of Health, 423 
Bldg., Spokane, Wash 
N.W.) 

Thomas E., San 
Mebus, Cons 
rly Rd., Phil 

(P a.) 

Jamestown I ating Wks., 
Inc., Att Lawrence A. David, 
’res., 105 Water St., Jamestown, 

(Corp. N.Y.) 


Ss Sales 


State 
Hutton 

(Pac 
James, Engr., 
Engrs 
7 idelphia 
38, Pa 


lectrop] 
ec ypl 


Engr., Chain 
Sanitation Equip. Div 
St Milwaukee 15 
Dual— Mich.) 
“ons. Engr., Vatten- 
Humlegirdsgatan 
Sweden (Sweden) 

Janzen, Herman A., Dist. 

State Bd. of Health, Box 
Chanute, Kans. (Kans.) 

Jaramillo, Pete, IJr., Wat. Supt., 
P. O. Box 189, Bernalillo, N. Mex 
(Rky. Mtn.) 

Jarnegren, iv Boras 
stads syggnadskontor, Boras, 


Sweden (Sweden) 


of San 

Health, 

Raleigh, N 

Jarvis, L. J supt 
Disp Wks Lon 
Longford, Gloucester, Eng. (ISP) 

Jeffrey, Harold H., Chem., Div. of 
Wat. & Sewers, City Hall, Rm 
112, Sacramento 14, Calif. (Calif.) 

Jeffreys, George Pres orge A 
Jeffreys & Co., Box 2 Salem, 
Va. (Va.) 

Jenckes, J 
Point Mfg 
R. I. (New Ens) 

Jenkins, George, Chem 
bide & Carbon Chem 
Sheridan Circle, 
W. Va. (W. Va.) 

Jenkins, Joe E., Asst 
P.O Box 1089, Port 
(Tex.) 

Jenkins, § , Chem tirmingham 
Tame & Drain Bd 
Rookery <., Erdington, Birming- 
ham 24, Eng. (ISP) 

Jenks, Glen Supt 
Pit., 875 W. Loucks St., Sheridan, 
Wyo. (Rky. Mtn.) 

Jenks, Harry N., Cons. San 
63 Crescent Dr., Palo Alto, 
(Calif.) 

John H., Cons. San 
Jenks, 63 
Calif 

Jennings, J. A., 
Sewerage 
Ave., Port 
(N.Y.) 


New Sewage 
gford Lane, 


—— n, Jr., Fields 
Providence, 


Engr., Car- 


Corp., 207 
Charleston 4. 


City Engr., 
Arthur, Tex 


Sewage Trt 


Engr., 
Calif 


Engr., 

Crescent Dr., 

(Calif.) 

Treas., 

Comm., 11 
Washington, 


Fairview 


AND INDUSTRIAL WASTES 


Engr., | 


Port Wash. | 


March, 1954 


Jennings, J. C., Engr., Div. of Wat. 
& Sewers, 207 City Hall, Sacra- 
mento 14, Calif. (Calif.) 

Jennings, L. R., Supt., Sewage Trt 
Pit., 509 E. Mason St., Owosso, 
Mich. (Mich.) 

Jensen, Emil G., Engr., 
of Pub. Health, 
Tower, Seattle 4, 
N.W.) 

Jepson, C., Rivers Dept 
Manchester, 


State Dept, 
1412 Smith 
Wash. (Pac. 


, Town Hall, 

Eng. (ISP) 

Jepson, Gunnar, 
gnadskontoret, 
(Sweden) 


City Engr., 
Sandviken, 


Byg 
Sweden 


_Ray, Sales Engr., Nordstrom 

Div., Rockwell Mfg. Co., 

044 — Sq., Buffalo 3, N. Y. 

Harold N., Sales Engr., 
Wallace & Tiernan Co., Inc., Box 
362, Union City, Tenn. (Ky.- 
Tenn.) 

», City of, c/o 
City Hall, 
N.W.) 

Albert H., Cons. Engr., 224 

Segovia Ave., San Gabriel, 
(Calif.) 

Warren C., San 

Dept. of 
Camp 


Clerks 
Idaho 


City 


Jerome, 
Jessup, 
N 


Calif 
Jessup Post 
I Bldg 
Calif 


Engr., 
Army, 
Stoneman, 


Supt 
Oleander, 


, Sewage Dept., 
Bellaire, Tex. 


Chem. 
State Bd. of Health, 
Michigan St., 
(Cen, St.) 

Jewell, George H ‘ Sales 
B-I-F Industries, 2039 W. 
ard St., Chicago, Tl. (Cen. St.) 

Jewell, H. William, Natl. Sewer 
Pipe Co., 320 Bay St., 
Toronto, Ont., Can. (Can.) 

Jewell, K Austin, Cons 
212514 Ridge Ave., Fy 
(Cen. St.) 

Jewell, Martin C Sun Valley 
Trt au Union Pacific R 
Bellevue, Idaho (Pac. N.W.) 

Joachim, H. L., see Empire Box 
Corp 


Engr., 
1098 W. 
Indianapolis 7, Ind 


Engr., 
How- 


Engr 
anston, 


Oper., 


Pres., Sala Mas- 


Johanson, Edvin, 
B, Sala, Sweden 


kinfabriks 
(Sweden) 

Johansson, John, 
Oliver Co., AB 
tider, Hedemora, 

John, Carl B., Box 47, 

Johns, Alex W., Res. Assoc., Pa 
Economy League, Inc., 1029 
Union Trust Bldg., Pittsburgh 
19, Pa. (Pa.) 

Johns, J. G., Mathieson Chem 
Corp., Mathieson Bldg., 10 Light 
St., Baltimore, Md. ( Assoc.) 

Johnson, A., The Whalley 
Lancs., 


Chief Engr., Dorr- 
Hedemora Verks 
Sweden (Sweden) 


West, 


Iowa 


Larches, 
Stockport, 


fohnson, Stanford, Stud., Univ 
of Minn., 7320 Upton Ave., S., 
Minneapolis 10, Minn. (Cen. St.) 


Johnson, C. Frank, Cons 
Metcalf & Eddy, 190 Es ; 
N. Quincy 71, Mass. (New Eng.) 

Johnson, Clair L., Partner, 
& Anderson, 1307 
Bldg., Pontiac, Mich. 


Johnson, D. D., Wat. 
Ark. (Ark.) 
Johnson, E. M., 

Raleigh, N. C 


Engr., 
sex St 


Johnson 
State Bank 
( Mich.) 


Supt., Paris, 
Dept., 


Wat. 
(N.C.) 


; 
= 

Pac. N.W 

Dept., Ga. Inst 
: 

ae: cago, Ind. (Corp. Cen. St.) 2 
Rea Iowa City, City of, Att: M. F. 

PS Neuz Supt., Sewage Trt. Pit., 

Iowa City, Iowa (Towa) 
lls, City 

ton Supt Seware W ( 
Falls, Iowa (Lowa) 

Jeter 

pe: Irish, J. Wilbur, Cor Engr., 906 4 

South St., Peekskill, N.Y. (N.Y) 

Irvine, J. H., Design Ener., City 

Hall, Ont., Can. (Can.) 

eee Irving, Clifford E., Supt Bur. of F 
Sewage Trt., 12 Selden St., 

Schenectady 4, N. Y. (N.Y.) 

Irwin, William Y., Res. Dept., Con 
Md. (Md.-Del 

Ives, H., Supt., Sewer 
Woodshire Rd., Dagen 

Sablon, Fred M., Oper., Belgrave 

Sewage Dist 45-11 258th St., 
Great Neck, N. ¥. (N.Y.) 
Paris Jack, David Sr. San Engr., Dept. 
of Natl. Health & Welfare, 808 
pee, Jackson Bldg., Ottawa, Ont., Can 
(Can.) 

Jacka, Sam C., Asst. City Engr.., 
City MMMM Berkeley 4, Calif 
(Calif.) 
eee Jackson, C. } Ener., Filter Div., 

eee E-Long Ltd., Orillia, Ont., Can. 

Jackson, Earl | Dist., Mer. & 
Vice-Pres., American Pipe & 
Constr. C P. Box 7, Hay 
ward, ( : 
Jacks 

te 
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Johnson, Floyd E., Supt., 
Trt. Pit., 471 Barrett St., 
Ill. (Cen. St.) 

Johnson, George W., 
Pub. Wks., 405 
Durand, Mich. (Mich.) 

Johnson, Gerald F., Supt., 
Cherry Ave., Ext. S.E 
Ohio (Ohio) 

Johnson, H. M., Oper. & Wat. 
Box 197, Walbridge, 

Johnson, 
Decker & Sons, 321 Second St., 
N.W., Mason City, Iowa (lowa) 

Johnson, Herbert A., Oper., L. 
Hyperion Sewage Trt. Plt., 
Ek. Harvey Way, Long Beach 11, 
Calif. (Calif.) 

Johnson, Herbert E., Cons. Engr., 
Jensen & Johnson, 61 Elm St., 
Williams Bay, Wis. (Cen. St.) 

Johnson, Herbert O., Oper., Sewage 
Neck, N. Y. (N.Y.) 

Johnson, Ira, San. Dept., 
Rivers, Wis. (Cen. St.) 

Johnson, Ivan L., Pres., Pacific Steel 
Casting Co., 1333 Second St., 
Berkeley, Calif. (Calif.) 

Johnson, J. M., Asst. City Mger., 
City Hall, Borger, Tex. (Tex.) 
Johnson, John W., Gen. Mgr., Sew- 
age Trt. Plt., Buffalo Sewer Auth., 
65 Tillinghast Pl., Buffalo, N. Y. 


Sewage 
Elgin, 


Supt., 


Johnson, L. E., 
Assn., 240 
Ohio (Ohio) 

Johnson, L. V 
Corp 

Johnson, Lawrence J., Supt., 
Wat., Box 156, Rockaway, 
(Pac. N.W.) 

Johnson, Owen J., Civ. Engr., 
of Engrs., U. S. Army, 
3ist St., ‘Omaha 2, Nebr. 

Johnson, Robert P., 
Stephen Watkins, 251 E. High St., 
Lexington, Ky. (Ky-Tenn.) 

Johnson, Russell L., Engr.-in-Charge, 
State Dept. of Health, Northern 
Peninsula Off., Escanaba, Mich. 
( Mich.) 

Johnson, Torsten, City Engr., V. 
Kanalgatan 23, Sddertilje, Sweden 
(Sweden) 

Johnson, W. 
& Wilson, Cons. 
burg, Va. (Va.) 

Johnson, Walter K., San. Engr., 
Infilco Inc., 2820 30th Ave., S., 
Minneapolis 6, Minn. (Cen. St.) 

Johnson, Wayne W., Asst. San. 
Engr., Madison Metro. Sewerage 
4252 Beverly Rd., Madison 

Wis. (Cen. St.) 

Carl B., Wat. Poll. 
L. A. Reg. Wat. Poll. Bd., 541 
S. Spring St., Rm. 504, 
Angeles 13, Calif. (Calif.) 

Johnston, Charles T., Jr. Engr., & 
Chem., Albright & Friel, Inc., 
559 E. Evergreen Ave., Philadel- 
phia 18, Pa. (New Eng.; Dual— 
Pa.) 

Johnston, Robert M., Cons. 

Bact., 915-917 N. 
Harrisburg, Pa. (Pa.) 

Johnstone, Alan, Field Res. 
Wallace & Tiernan Co., 
Grove, Niantic, Conn. (N.Y.) 

Jollie, Walter H., San. Engr., 
Dept. of Pub. Health, 
San. Engrg., Capitol 
Wing, 6th Floor, 

(Cen. St.) 


Sec., Finishing Lime 
Huron St., Toledo 4, 
U. S. Steel 


see, 


Sts. & 
Oreg. 


Corps 
(Nebr.) 


Martin, Engr., 


Engrs., 


Wiley 
Lynch- 


Engr., 


Chem. 
2nd St., 


Engr., 
Inc., Pine 


Bldg., N. 
Springfield, Ill. 


sst. Supt. of | 


3530 | 
Canton, 


Ohio (Ohio) | 


Henry J., Chem., Jacob E. | 


A. 
2823 | 


Two | 


| Jones, 


304 North | 


San. Engr., J. | 


State | 
Div. of | 


CONSOLIDATED MEMBERSHIP DIRECTORY 


Jonas, Milton R., 
Trt. Plt., 5400 S. 
Chicago 15, Ill. 

Jones, C. B. 
Whitley, 
Eng. (ISP 

Jones, Daniel, Supt., 
14 Burling Lane, 

Jones, Donald K., Oper., 
Pit., Standard Pressed Steel 
Maple Ave., R. D., Hatboro, 
(Pa.) 

Jones, 


Oper., 
Harper 
(Cen. St.) 
0., 
Coventry, 
) 


Ave., 


Chem. Lab., 
Warwicks., 


Bur. of Sewers, 
New Rochelle, 


Co., 
Pa. 


Edward M., Supt., 
Engrg. Dept., Tenn. 
Cooperhill, Tenn. (Ky.-Tenn.) 

Jones, Everett M., Gen. Mer., Si 
plex Valve & Meter Co., 
Upland Sts., Philadelphia, Pa. 
(Pa.; Assoc.) 

Jones, F. Wayland, Supt., South 
Disposal Plt., 2131 Plymouth Rd., 
Stockton, Calif. (Calif.) 

Jones, Frank E., Engr., Wat. 
Contr., San Francisco 
Wat. Poll. Contr. Bd., 
Dr., Orinda, Calif. (Calif.) 

Jones, Frank O., Civ. Engr., 
mont, Minn. (Cen. St.) 

Frank W., Cons. 
Havens & Emerson, 640 Leader 
Bldg., Cleveland 14, Ohio (Ohio; 
Dual—Pa.) 

Jones, J. Ronald, Stud., Mass 
of Tech., 79 Linden St., 
Mass. (New Eng.) 


Jones, John O., Oper., 
59 Brighton Ave., 

3. 
Kenneth R., 
Engr., State Poll. Contr. Comm., 
Rt. 9, Box 288 A, Olympia, Wash. 
(Pac. N.W.) 

Jones, P. E., Supt., 
Sewer Dept., City 
Wash. (Pac. N.W. 

Jones, Phil R., Engr., 
San Pablo Ave., San Pablo, 
(Calif.) 

Jones, Ray W., Asst. 
Wat. & Sewers, 
Sacramento 14, 


Chem. 


Poll. 


Fair- 


Inst. 
Allston, 


Deal, N. J., 
Long Branch, 
Jones, Ind. 


Survey 


Hall, Kelso, 


Engr., Div. 
111 City Hall, 
Calif. (Calif.) 
Jones, Robert T., Cons. Engr., 
man & Howard, 
Watertown, Mass. (New Eng.) 
Jones, S. Leary, Prin. Engr., 
Pollution Contr., State Dept. of 
Pub. Health, 3500 Wilbur Foster 
Dr., Nashville 4, Tenn. 
Tenn.) 
Jones, T. A., Supt., Wat. Wks., 
Hall, Fort Valley, Ga. (Ga.) 
Jones, Thomas E., San. Engr., A. R. 
O., Inc., 606 Iris Dr., Tullahoma, 
(Ky.-Tenn.) 
Watkin W., 
Rock, Oreg. 
William D., 
Agency, 99-17 
Hills, New 


50 Marion Rd., 


Tenn. 

Jones, 
Seal 

Jones, 
Wks. 
Forest 
(Fed.) 

Jonson, Arne, Chief Oper., 
verket, Skrimsta, 
(Sweden) 

Jonsson, Oskar, Cons. 
jorsfirman Viak, Drottninggatan 
49, Stockholm, Sweden (Sweden) 

Jordan, Claude W., Chem., United 
Gas Improvement Co., 1401 Arch 
St., Philadelphia 5, Pa. (Pa.) 

Jordan, Edward C., Cons. Engr., 
H. I. Jordan E. C. Jordan, 

379% Congress St., 

Maine (New Eng.) 


Cons. Engr., 
(Pac. N.W.) 

Engr., 

Ascan Ave., 
York, N. ¥ 


Orebro, 


Engr., Ingen- 


Sewage | 


| Jordan, 


Ind. Waste | 


Cooper Co., | 


- | Joy, C. Fred, Jr., 
68th & | 


| Jull, 


Engr., | 


Kelso Wat. & | 


Whit- 
Stream | 


(Ky.- | 


City | 


Fed. | 
Vatten- | 


Sweden 


| Kamm, Albert J., Town Engr., 


Portland 3, | Kanal-Rehrbau GmbH., 


403 


Jordan, Harry E., Sec., American 
Wat. Wks. Assn., 521 Fifth Ave., 
New York 17, N. Y. (N.Y.) 

L. L., Oper., Sewage Pit., 
Jefferson Co., Engrg. Dept., 1702 
Mountain Dr., ‘Tarrant, Ala. 
(Ala.) 

Jorgensen, Homer W., 
Engr., 315 Downey St., 
Calif. (Calif.) 

Joseph, Earnest F., Oper., L. 
Hyperion Sewage Trt. Pit., 21042 
Lull, Canoga Park, Calif. (Calif.) 

Joven, Pery, Dist. San.  Engr., 
Tranggatan 2, Linkoping, Sweden 
(Sweden) 


Cons. San. 
Modesto, 


of Sewers, 
Milton 86, 


Supt. 
50 Meredith Circle, 
Mass. (New Eng.) 

Joyce, Archie H., Chem., 
Disp., 1412 Cypress, 
Mich. (Mich.) 

Joyce, William R., Wat. 
Wks., 155 E. 44th St., 
17, N. ¥. (Cen. 

Norman A., Dorr Co., Barry 
Pl., Stamford, Conn. (Can.) 

Jullum, Henry, Mfr. Rep., 317 
Builders Exchange Bldg., Portland 
4, Oreg. (Pac. N.W.) 

Junge, Gilbert, Oper., 
305 Sixth St., 
Minn. (Cen. St.) 

Junk, Frank S., Prof. Univ. of Idaho, 
37 Engrg. Bldg., Moscow, Idaho 

NW.) 
W. S., Supt., 
, 110 Lane St., 
(Calif.) 


Kachelhoffer, Fred G., Instructor, 
San. Engrg., Oreg. State College, 
6218 N. Oberlin St., Portland 3, 
Oreg. (Pac. N.W.) 

cate, M. S., Supt., Pub. Wks., 

. O. Box 766, Manville, a 
(WD) 

Kadinger, Fred, Supt., 
City Hall, Juneau, 
St.) 

Kafka, John, Supt., Sewage Trt. Pit., 
Clintonville, Wis. (Cen. St.) 

Kahn, David B., Asst. City San. 
Engr., 15812 Kentucky, Detroit, 
Mich. (Mich.) 

Kaiser, K. R., Pit., Mgr., Rohm & 
Haas Co., P. O. Box 591, Knox- 
ville 1, Tenn. (Ky.-Tenn.) 

Kaiser, Marvin M., Mgr. Eastern 
Eimco Corp, 51-52 South 

New Yok 5. ¥. 
sae J. R., see dene, City of 

Kalda, D. C., Dist. San. saan. 
City Hall, Sioux Fails, S. Dak. 
Dak.) 

Kaler, P. E., 
Pit., 1522 W. 
Kans. (Kans.) 

Kalichman, Samuel G., Jr. San 
Engr., Bur. of San. Engrg., State 
Dept. of Pub. Health, 1359 Carl- 
son, Blvd., Richmond, Calif 
(Calif.) 

Kalista, Godfrey, Oper., Sewage 
Pit., Long-Bell Lumber Co., 
Monroe, Ryderwood, Wash. 
N.W.) 

Kallin, Francis, 
Sect., Ford 
Chestnut, Wayne, 


Sewage 
Saginaw, 


& Sewage 
New York 


Sewage Pit., 
Moorhead, 


Sewage Trt. 
Modesto, Calif 


Utils. Comm., 
Wis. (Cen. 


Chem., Sewage Trt 


16th St., Topeka, 


Trt 
408 
(Pac 


Supvr, San. 
Motor Co., 4 
Mich. (Mich.) 
Town 
383 Wardman 
Buffalo 23, N. Y 


of Cheektowaga, 
Rd., Kenmore, 
(N.Y.) 

Schwalen- 


berg Liope, Germany (Germany) 


4 
an 
> 
oan 
4 
| 
4 
>. f, 
: 
: 
| 


Alleestrasse 
Germany (Ger 


hanal-u 
49/51, 
many ) 

Kane, Dr. J., Chief Chem., Canadian 
Arsenals Ltd., P. O. Box 
Quebec City, Que., Can. (Can.) 

Kaneshige, Harry M., Res. Asst 
San. Engr., Univ. of Wis., Hydr 
Lab., Madison 6, Wis. (Cen. St.) 

Kapinos, J. F Engr., Russell & 
Axon, 268 S. Seneca Blvd., Day 
tona Beach, Fla. (Fla.) 

Kaplan, Bernard, Pub. Health Engr., 
State Dept. of Health, 53 Lovett 
Ave., Little Silver, N. J. (N 

Kaplan, Hilton, (¢ Chem., 

i Lakes 
13. Foster 


(Cen. St.) 


Wasserbauamt, 
Diisseldorf 


Sewage 
Naval 
Ave., 


, Supvr 
Comm., 
Dover, 


r. A 

Poll 

N. Governor’s Ave., 
(Md.-Del.) 

Kappe, Stanley E., 
Kappe & Ass 
chusetts Ave., 

D. C. (Pa.; Dual 
Karalekas, Peter C., 
Mun. Wat. Wks., 194 Dwight Rd 
ringfhield, Mass. (New Eng.) 
George, Asst. Dist. Supt., 
36, S. Lansing P. O., Lan- 

(Mich.) 

Karlson, Ake, Civ. Engr., Dr 
Liborius gata 9, G6teborg, Sweden 
(Sweden) 


Cons. Engr., 
5230 Massa- 
Washington 16, 
Va.) 

Chief Engr 


Mgr., Mu 
sldg., 223 M 


n 
ir 


Pub 
(Mich.) 


Kasischke, Martin, Supt., 
Tawas City, Mich 
Kass, Edwin A., 

& Hill, Inc., 37 
York 10, N. Y. 
Kass, Nathan I., Chief, Bur. of 
Sewage Disp. Operation, Dept. of 
Put Wk 167 Beaumont St 

srooklyn, N. Y. (N.Y.) 
Albert E., Supt., Bd. of 
& Sewage Comnns., 17 Beek- 
N. Terrytown, N. Y 


of 
Pa 


C., Aluminum Co 
America, New Kensington, 
( Assoc.) 
Kaufman, 
American 
Labs 
Nanuet, 


Chem., 
Lederk 
Ave. 


Sumner, San 
Cyanamid Co., 
Div., 21 Rockland 
N. Y¥. (N.Y.) 
Kaufman, Warren J., Asst. 
ngrg niv of 
Engrg. Materials Lab., Rm. 207A, 
Berkeley, Calif. (Calif.) 

Kaulbach, Howard S., Engr., 
f Sts.. 501 Fifth Ave., 

6, Calif. (Calif.) 

Kavanagh, J. P., Dist 
lace & Tiernan Co 
ican Bank Bldg., 
Roanoke 11, Va 
Va.) 

Kawata, Kazuyoshi, United Christian 
Schools, Jullundur City, E. Pun 
jab, India (Cen. St.) 

Kay, Lawrence A., Dir., Pub 
Health Engrg., Dept. of Health 
& Welfare 320 Sherbrook St 
Winnipeg, Man., Can. (Can.) 

Kay, R. C., City Engr., City Hall 
Cheyenne, Wyo. (Rky. Mtn.) 

Keagy, Arthur D., Boro 
Waynesboro, Pa. (Pa.) 

Keefer, Clarence E., Deputy Engr., 
Bur. of Sewers, 408 Kensington 
Rd., Baltimore 29, Md. (Md.- 
Del.) 


Prof. of 


Dept 
Oakland 


Mgr., Wal- 
, Inc., Amer- 
915 Colonial, 


(Va.; Dual—W 


Engr., 


SEWAGE 


Calif., | 


AND INDUSTRIAL 


minster St., 
Eng.) 
Keegler, 
Diamond 
Ohio) 
Supt 
Dept. of 
St., White 


Pub 
Plains 


Supt., Sewage 
Samarkand Dr 
“alif. (Calif.) 
of Pub. Wks., 

Pointe Claire, 


Keene, William, Supt 

293 Lakeshore Rd 

Que., Can. (Can.) 

Paul, Mgr., El 

ive Creamery C 
(Mich.) 

Kehr., Prof., 
Flex-Str. 26, 
(Germany) 

Kehr, William Q., Asst 
Pacific N.W. Drain 
USPHS, Swan Island, 
Portland 18, Oreg. ( Pac 

Keighton, Walter B., Prof 
Dept. of Chem., Swarthmore Col- 
lege, Swarthmore, Pa. (Pa.) 

Keinath, Herbert L., Supt 
Pub. Wks., Frankenmuth, 
( Mich.) 

Keirn, Kenneth A., Div. Mgr., Wal 
lace & Tiernan Sales Corp., 1713 
S. California St., Monrovia, Calif 
( Calif.) 


Keeney, 


t 


Coopera- 
ie lich 


Walter- 
Germany 


Cons. Engr., 
Hannover, 


Basin Engr., 
Basin Off., 
Bldg. 24, 
N.W.) 

of Chem., 


ol 


Mich 


Keis & 
Troy, 


Engr., 
Broadway, 


Keith, George W., Engr., 
tory Lane, Leetsdale, Pa 
Keith, J. Clark, Gen 
Utils. Comm., 607 
Windsor, Ont. Can 
Kelleher, Joseph A., Operating 
N. Y. City Dept. of Pub 
4 27th Ave., 
Earl D., Asst 
King St., 


148 Vic 
(Pa.) 
Magr., Windsor 
Canada Bldg., 

(Can.) 

Engr., 
Wks., 
Flushing, L. I., 


Keller, 
548 
(Ohio) 

Keller, L. M., Engr., Wallace 
& Tiernan Co., Inc., 11 Garden 
St., Montclair, N. Y. (N.Y.) 

‘eller, S. K., Gen. Supt., Pinellas 
Co. Wat. System, P. O. Box 151, 
Clearwater, Fla. (Fla.) 

Keller, W. H., Mar., 
Sect., Johns-Manville 
1000 Market St., St. 
( Mo.) 

Kelley, Bruce R., Civ. Engr., Kelley 
& Kelley, Long Lake, Minn. (Cen 
st.) 

Kelley, 
Dept. 
Eng.) 

Kelley, Henry F., 

Plit., 16 Dove 
R. I. (New Eng.) 


City Engr., 
Lancaster, Ohio 


Sales 


Transite Pipe 
Sales Corp., 
Louis Mo 


Engr., State 
104 Burncoat 
Mass. (New 


Edward J., 
of Health 
Worcester 5, 


Oper., 


r St 


Sewage 
, Cranston, 


WASTES 


Kelley, Peter J., Limestone Products | 


Corp. of 
( Assoc.) 

Kelley, W. D., Cons 
Kanawha _ Blvd., 
Va. (W. Va.) 

Kellington, John T., Sales Mgr 
vert Div., Pedlar People, 
Oshawa, Ont., Can. (Can.) 

Kellogg, Glen T., Prin 
State Bd. of Health 
Ark. (Ark.) 


America, Newton, N. J 


Engr., 
Charleston, 


Engr., 
Rock 


San. 
Little 


1206 | 


Cul- | 
Ltd., | 


March, 1954 


.. Pres., Process 
Engrg., Inc., 420 Peninsular 
San Mateo, Calif. (Calif.) 

Kelly, Walter J., Chief Oper., Sew- 
age Disp. Plt., 222 Dayton St., 
Phoenixville, Pa. (Pa.) 

Kelman, John A., Town 
Algonquin Blvd., E., 
Ont., Can. (Can.) 

Kelsey, Walter, Engr., 
Burnham, Sarven Ct 

(N.Y.) 

Kelso, Mrs. Foymae S., San. Chem., 
5634 Merrill Rd., Gen. Delivery, 
Arlington, Fla. (Fla.) 

Kemp, Harold A., Dir. of San. 
Engrg., Govt. of the Dist. of 
Columbia, 306 Dist. of Columbia 
Bldg., Washington 4, D. C. (Md.- 
Del.) 

Kendrick, Edward J., 
Barker & Wheeler, 
Church St., 
(N.Y.) 

Kenerson, Waldo I., Cons 
1507 Roseland Ave., E 
Mich. (New Eng.) 

Kennedy, F. K., Mer., Pipe Prod 
Dept., Gladding McBean & Co., 
1275 Harrison St., San Francisco, 
Calif. (Calif.) 

Kennedy, Richard K., 

Engrg. Off. of Clyde C. Kennedy, 
604 Mission St., San Francisco 5, 
Calif. (Calif.) 

Kennedy, Robert M., Assoc. Engr., 
Engrg. Off. of Clyde C. Kennedy, 
604 Mission St., San Francisco 5, 
Calif. (Calif.) 

Kennedy, William, Oper., 
age Plt., Huntington, L. 
(N.Y.) 

Kenney, Norman D., 
Whitman, 
$707 
Md. 

Kennison, 


Kelly, Earl M 


Engr., 220 
Timmins, 


Lord & 
Tarrytown, 


Sr. Engr., 
Engrs., 187 
Northport, 


Engr., 
Lansing, 


Partner 


City Sew- 


Engr., 
Assocs., 
Baltimore 9°, 


Assoc 
Requardt & 
Chilham Rd., 
(Md.-Del.) 

Karl B., Chief Engr., 
N. Y. Board Wat. Supply, 120 
Wall St., New York, N. Y. (New 
Eng.) 
Kenny, 
411 


Raymond P., 

Summit Ave., 
N. ¥. (N.Y.) 

Kenny, Thomas V., 
American Cyanamid 
Labs., Div., Fisher 
River, N. Y. (N.Y.) 

Kent, Edward R., Supt., 
Minn. (Cen. St.) 

Kent, Roscoe J., Engr., 
Wks., Dept. of Pub. Wks., 
Hall Annex, Greenwich, 
(New Eng.) 

Kenyon, Gale O., City Engr., 205 
First St., Barstow, Calif 
(Calif.) 

Kenyoun, P. F., see Bethlehem Steel 
Corp. 

Keota, Town of, Att: R. D 
Supt., Keota, Iowa (Iowa) 

Kepner, Dana E., Mfr. Rep., Wat 
Wks., Sewerage & Power Equip., 
1921 Blake St., Denver, Colo 
(Rky. Mtn.) 

Ker, M. F., Engr., Stamford Twp., 
2057 Drummond Rd., Niagara 
Falls, Ont., Can. (Can.) 

Kern Co., Dept. of Pub. Health, 
Div. of Sanitation, P. O. Box 997, 
Bakersfield, Calif. (Calif.) 

Kerr, A. W., Cons. Engr., A. W 
Kerr & Assocs., 407 S. Dearborn 
St., Chicago 5, Ill. (Cen. St.) 

Kershaw, Arnold, Sewage Purif. 
Dept., Cippenham Lane, Slough, 
Bucks., Eng. (ISP) 


Pit. Oper., 
Cedarhurst, 


San, 
Co., 
Ave., 


Engr., 
Lederle 
Pearl 


Mora, 
Sewage 


Town 
Conn 


Smith, 


[is 
Keegan, Joseph D., Asst. Engr., 
Wat. & Sew Dept., 22 West- 
(New 3 
Rep., : 
ati- 
N. ¥. (N.Y 
Keeler, Russell B 
Trt. Pit., 315 
Santa Barbar 
: 
Kase, C. DeWit 
ket St.. Sunt Nels, r 
Holroyd, 257 
N. (N.Y 
: 
: 
‘ 
: 
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Kersnar, Frank J., 
Brown & Caldwell, 
St., San Francisco, 

Kessener, H. J. N., Tech. Advisor 
on Wat. Poll., Netherlands Govt., 
Bezuidenhout 35, The Hague, Hol- 
land (ISP) 

Kessler, Lewis H., Chief  Engr., 
Hydr. Div., Fairbanks, Morse & 
Co., 6404 Sagamore Kd., Kansas 
City 13, Mo. (Cen. St.) 

Ketchum, Lyman B., Chief 
Sewage S03 Chy 
Tacoma, Wash. (Pac. N.W.) 

Kettenright, F. M., Mgr., Graystone 
Concrete Prods. Co., 134 Nicker- 
son St., Seattle 9, Wash. (Pac. 
N.W.) 

Kettering Lab., 
College of 


San. Engr., 


Calif. (Calif.) 


Oper., 
Hall, 


Univ. of Cincinnati, 
Me ‘dicine, Att: Jules 
Cass, Eden Ave., Cincinnati 19, 
Ohio (Corp. Ohio) 

Ketterman, William R., Proc. Engr., 
Cooperative Refinery Assn., P. O. 
Box 570, Coffeyville, Kans 
(Kans.) 

Keyes, Fenton, G., 
Maguire & Assocs., 
Bldg 
Eng.) 

Keyes, 
Engr., 
Ariz. 


Cons. Engr., 


Providence, R. I. (New 


Harmon E., Cons. Chem. 
508 E. Culver St., 
(Ariz.) 

Keyes, Stuart N., Cons. 
lia, Ont., Can. (Can.) 

Kibler, W. H., Chief Oper., 
Trt. Wks., Harrisburg, Il. 
St.) 

Kidd, A. A., Engr. & Maer., 
Util. Comm., P. O. Box 
Cochrane, Ont., Can. (Can.) 

Kieffer, Joseph D., Asst. Supt., Bur. 
of Sewage Trt., we Robineau Rd., 
Syracuse, N. Y. 

Kielkopf, I, 
& Chief Oper., 
Sewage Trt Pit., 
Ave., Havertown, 

Kiely, John F., Engr., 
Proctor Co., Inc., 218 N. 
Ave., Long Branch, N. J. 

Kiess, Friedrich, Regierungsbaumeis 
ter, Konigstr. 186, Remscheid- 
Hasten, Germany (Germany) 

Kiessling, Carl, Chief Engr., ASEA, 
Viasteris, Sweden (Sweden) 

Kiger, E. Lester, City Engr., 
tine, N. J., Boardwalk Natl. 
Atlantic City, N. J. (N.J.) 

Kiker, John E., Jr., Assoc. Prof., 
Univ. of Fla, Hydr.  Bidg., 
Gainesville, Fla. (Fla.) 

Kilborn, R. Kenneth, Pres., 
Engrg. Co., Ltd., 36 Park Lawn 
Rd., Toronto 14, Ont., Can. 
(Can.) 

Kilcawley, 
Engrg., 
Inst., 

Kilgore, 
& San. 


Engr., Oril- 


(Cen. 


Pub 


Asst. Supt. 
Radnor-Haverford 

1122) Garfield 
'Pa. (Pa.) 


Edward J., Prof. of San. 
Rensselaer Polytechnic 

Troy, N. Y¥. (N.Y.) 

Harold D., Jr., Chief Civ. 
Engr., Anderson Nichols 
& Co., 182 Franklin St., 
Mass. (New Eng.) 

Ki _ E. T., Hydr. & San. 

T. Killam, 379 Millburn Ave., 
Sie ort Hills, N. J. (N_J.) 

Killeen, Robert F., Sales Engr., Wil- 
liam A. Dalee, Inc., 1644 Yosem 
ite, Birmingham, Mich. (Mich.) 

Killmar, C. M., San. Engr., Dis 
Health Dept. No. 4, 575 S. 3rd 
St., Rogers City, Mich. (Mich.) 

Kilpert, Richard, Wat. 


218 Allison | 


401 Woolworth | 
Phoenix, | 
Sewage 


640, | 


Thomas | 
Sth 
(N.J.) 


Brigan- | 


Bank, | 


Kilborn 


Reading, | 


Engr., | 


Supply | 


American Cyanamid Co., | 


67th St., 


Woodside, L. 
(NLY.) 


| 


CONSOLIDATED MEMBERSHIP DIRECTORY 


Town Engr., 8 


Kimball, George F., 
in § Ont., 


Main St., S., Brampton, 
Can. (Can.) 

Kin, Stephen R., San. Engr., Bur. 
of San. Engrg., State Bd. of 
Health, 1098 W. Michigan St., 
Indianapolis 7, Ind. (Cen. St.) 

Kincaid, James J., Supt., Pub. Wks., 
98 Ridge Rd., Middletown, Conn 
(New Eng.) 

Kinderman, William, Supt., 

. 200 N. 26th St., 
» Pa. (Pa.) 
, Carl H., Oper., Sewage 
, Chinook, Mont. (Mont.) 
D. A., Sales Rep., Pa. Salt 
Mfz. Co., 2328 Buhl Bldg, De- 
troit 26, Mich. (Mich.) 

King, H. W., Sales Engr., Johns- 
Manville Sales Corp., 119 Lincoln, 
Portland, Mich. (Mich.) 

King, Henry R., Civ. Engr., San 
Dist. of Chicago, 2661 Asbury 
Ave., Evanston, Ill. (Cen. St.) 

King, J. C., Res. Dir., Fairforest 
Finishing Co., P. O. Box 1531, 
Spartanburg, S. C. (S.C.) 

King, L. P., Sales Engr., 
Belt Co., 3838 Santa Fe 
Los Angeles 58, Calif. 

King, 


Sewage 
Camp 


Trt 


Chain 
Ave., 
(Calif.) 
Oliver L., see Abington Twp 
Pub. Wks. Dept. 

King, R. R., Tech 
Tucker's Prod., 
( Tex.) 

King, Robert H., San. 
Dept., City of 
Castle Hts. 
Calif. (Calif.) 

Kingsbury, H. N., San. Dist 
State Bd. of Health, 
Ave., Madison 5, Wis 

Kingston, S. P., Exec. 
Mary's Hosp., Rochester, 
(Cen. St.) 

Kingston, T. M. S., City 
Engr., Harrison Hall, 
Ont., Can. (Can.) 

Kinney, E. F., Sales Engr., Wallace 
& Tiernan Co., Inc., 6364 Guil- 
ford Ave., Indianapolis, Ind. (Cen 
St.) 

Kinney, J. B., Mfr., 
nan Co., 
13, Ont., Can. (Can.) 

Kinney, John E., San 
River Valley Wat 
7139 Eastlawn Dr., 
Ohio (Ohio) 

Kinsel, Harry L., Proj. Ener., Met- 
calf & Eddy, 1300 Statler Bldg., 
Boston 16, Mass. (New Eng.) 

Kinser, Richard E., Chem., Gary- 
Hobart Wat. Corp., 
St., Gary, Ind. 

Kipp, W. H., Mgr., Waterworks 
Supplies Co., 4455 SE. 24th 
Portland 2, Oreg. (Pac. N.W.) 

Kirchgessner, Norbert H., 
Engr., Durez Plastics & 
155 Blvd., 

N. Y. (N.Y. 

Bevan 
Dir. of Pub 
Nairobi, Kenya, 

Kirk, J. W., Dist 


Dir., 
Sherman, 


Mrs 
Tex 


Engr., Engrg 
Vernon, 2730 
Los Angeles 34, 


Engr., 
Toepter 
(Cen. St.) 


575 


Minn 


Mgr. & 
Chatham, 


Wallace & Tier- 
Box 54, Toronto 


Engr., Ohio 
San. Comm., 
Cincinnati 37, 


(Cen. St.) 


Chem. 
Kenmore 


che Donald, c/o 
Wks., P. O. Box 662, 
E. Africa (ISE) 
Mer., Intnl. Wat 
Supply, Ltd., 156 Colborne St., 
E., Oakville, Ont., Can. (Can.) 
Kirkpatrick, E. S., Field Engr., 
Infilco Inc., 3105 Roswell Rd., 
N.E., Atlanta 5, Ga. (Ga.) 
Kirkwood. A. C., 123 Wirthman 
Bldg., Kansas City 3, Mo. (Mo.) 
Kirn, Matt, Mgr., North Shore San. 
Dist., Dahringer Waukegan, 
Ti. (Cen. St.) 


Ener., St. | 


| Klein, 
650 Madison | 


Ave., | 


Chem. | 
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Kirschman, Samuel M., 
Vets. Administration, 
fellow St., N.W., 
D. C. (Fed.) 

Kirsner, Charles, Inspr. of Constr., 
Nassau Co. Dept. of Pub. Wks., 

Oceanside, N. Y 


San. Engr., 
825 Long- 
Washington, 


5 Adeline St., 
(N.Y.) 
Kishel, 


Edward F., Cons. Engr., 

. C. Bettenburg & Co., 1437 
Marshall Ave., St. Paul 4, Minn 
(Cen. St.) 

Kisiel, Chester C., San. Engr., U. S. 
Air Force, 1101 Roup Ave., 
Brackenridge, Pa. (Pa.) 

Kisseleff, G., Tech., E. Wegmann, 
Cons. Engrs., Limbergstr. 16 
Kusnacht, Zurich, Switzerland 
(Swiss) 

Kissinger, Darwin B., Supt., 
Sewage Disp. Pit., 
(Kans.) 

Kitchen, L., 
Armthorpe, 
Eng. (ISP) 

Kitto, Claude T., Supvr., 
American Brass Co., P. O. Box 
1519, Detroit 31, Mich, (Mich.) 


Kittrell, F. W., Frederic B. Stevens, 
Inc., 1800 18th St., Detroit, 
Mich. (Ky.-Tenn.) 

Kivari, A. M., Pres., Process Engrs 
Inc., 6381 Hollywood Blvd., Los 
Angeles 28, Calif. (Calif.) 

Kivell, Wayne A., Sales Engr., 
Co., 25 Sagamore Rd., 

Kjellberg, Ake, Cons. 
S. Strandgatan 7, 
Sweden (Sweden) 

Klaffke, Kenneth, Cons. 
Ww Eubanks, 
Okla. (Okla.) 

Klamm, John L., 
Maint., 2001 Vine, 
Mo. (Mo.) 

Klashman, Lester M., San 
N.E. Drainage Basins, Wat. 
Contr. Div., USPHS, 120 
ton St., Boston 16, Mass. 

Klassen, C. W., see Tl 
Pub. Health. 

Klegerman, M. H., Cons. Engr., 
Alexander Potter  Assocs., 50 
Church St., New York, N. Y 
(N.Y.; Dual—Va.) 

Klein, Arthur H., Dept. of nae. 
320 City Hall, Syracuse 2, 
(N.Y) 

Klein, Frank J., see Gen. Motors 
Corp., Moraine Products Div 
Gerhard, Res. Engr., San 
Engrg. Res. Proj., Univ. of Calif.. 
Richmond Field Sta., 1301 S. 46th 
St., Richmond, Calif. (Calif.) 
Klein, I. T., Gen. Lab. Supply Co., 
320 Market St., Paterson 3, N. J 
( Assoc.) 
Klein, J. A., 

boygan, Wis. (Cen. St.) 

Klein, Lewis, Supt., Mt. Penn 
Boro., 2221 Perkiomen Ave., Mt 
Penn, Reading, Pa. (Pa.) 

Klein, Louis, Mersey River Bd 
Lab., Mirwell, Carrington Lane 
Sale, Manchester, Eng. (ISP) 

Kleiser, Paul J., Cons. Engr., 
Thomas Hardman Assoc., 671 
Typpecanoe St., Terre Haute, Ind 
(Cen. St.) 

Klemmick, 
Central 
Dist., 
Creek, 


E. Side 
Topeka, Kans. 


Sandall Sewage Wks., 
Doncaster, Yorks., 


Dorr 
Bronxville 
Dual—Pa.) 
Chem. Engr.. 
Halsingborg, 


2609 
City, 


Engr., 
Oklahoma 


Supt., Sewer 
Kansas City, 


Engr., 

Poll. 
Boyls 
(Fed.) 
Dept. of 


Supt., Trt. Pit., She- 


Melvin, Chief Oper., 
Contra Costa Sanitation 
1716 Almond, Wainut 
Calif. (Calif.) 


|| 
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Sewage Pit., 


"Dak. (N. Dak.) 


Gran 


, Jones & 
rp., Pittsburgh 
rson St., Pittsburgh 


est. Engr., State 
Kirby Health 
Pa. (Pa.) 
Chief Oper., 
Ind 
» San ‘Dist 


lvd., E 


, 152nd 
Chicago, 


Sewage 


Mich 


ird Supt., 
, Rogers City, 


Dual—New 


bart C., Infileo Inc., 2144 
N rgeus ve., Tucson, Ariz 
( Ariz.) 

Knapp sloy , Supt., Bur. of 
Sewers, 47th St., Mil- 
waukee 1 is. (Cen. St.) 

Knapp, Mgr., N. ¥. & 
Pa. C ) W. Center St., 


F ie id, 
Sacrament 
Knauer, Arthur 
Health Dept., 
Bidg., Dayton 


“ooper 

hio (Ohio) 
Door Co 
ronto 


Knight, C H 
26 St. Clai \ E., Te 
a 


5, Ont., ( 
ht, Charles 
Monsanto Chem Des 
Db 812 Monsanto Ave., 
Mass. (New Eng 
.H. R., San. Engr., Myron 
Sturgeon, 2124 Kimball Ter 
Norfolk, Va. (Va.) 
Robert W., 
rt Pit., Apple Creek 
Hosp., Apple Creek, Ohio (Ohio) 
Koch, Harold C., see Weston Paper 
& Mig. Co 
Knoebel, Irvin G., Supt., 
I'rt. Pilt., Belleville, ill 
St.) 


n 


Sewage 
(Cen 


Knoedler, , Western Megr., 
Inertol Co., In 19 S. Park, 
San Franci 7, Calif. (Calif.) 

Knop, Dr. Ing., Max-Reger-Str. 15 
Essen, Germany (Germany) 

Knowles, Coyle |! 

Knowles Co Inc., 
Rd., Gowanda, N. ¥ 


Mass. (New 
Knox, W 
State 
Depts 
(Ohio) 
Knoxville Utils. Bd., Att: M. B 
Whitaker, Gen. Megr., 626 
Gay St., Knoxville 11, Tenn 
(Corp. Ky.-Tenn.) 


Homer, Prin. Asst 
Dept. of Health, 301 


Bldg., Columbus 15, 


Engr., 
State 
Ohio 


SEWAGE 


AND INDUSTRIAL 


Knudsen, H 


Lab Tech., 
311 E. Water, 
St.) 
Design Engr., 
815 Main St., 
(Mo.) 
Dept. of Health, 

E 2t Seattle 

(Pac 

.ochtitzky, O. W., Jr., San 
Health & Safety Dept., 
Valley Auth., Chattanooga, 
(Ky.-Tenn.) 

Koebig, Adolf H., Jr., Pres., Koebig 
& Koebig, 3142 Wilshire Blvd., 
Los Angeles 5, Calif. (Calif.) 

Koenitzer, George H., Sales Engr., 
Dorr Co., Barry Pl., Stamford, 
Conn. (N.J.) 

’ , Sullivans Island, S. C. 


Engr., 
Tenn 
Tenn 


Komline, T. R., Pres., Komline- 
Sanderson Engrg. Corp., Box 181, 
Gladstone, N. J (N.J.; Assoc.) 

Kononoff, Alexis B., 
620 N.W. 32nd 
Fla. (Fla.) 

Konrad, William N., San. Engr., 
Chain Belt Co., 4901 N. 25th 
St., Milwaukee 9, Wis. (Cen. St.; 
Dual—Ohio) 

Konvalinka, Robert E., 
cago San. Dist 
Ave., Chicago Il 

Konwinski, S. Edward, Oper., Sew- 
age Trt. Pit., 60 Front St., Dun- 
kirk, N 

Koon, Ray Hydr. & San Engr., 
; ». 68th Ave., Portland 16, 

N.W.) 

Koonce, Edward | Pit. Chem., 

A\lbermarle Paper Mfg Co., 
Richmond, Va 


Cons. Engr., 
Miami 37, 


Chem., Chi- 
3801 S 
(Cen. St.) 


yplowitz, S., Design Engr., Havens 
9 G St., El- 


) 


Ahrfildstr. 34, 
, Germany (Ger- 


ng Bur 
Dept. of 
e O Hart- 
(New 

tke , Stanley J., Supt., Wastes 
Disp. Pit., Pratt & Whitney Air- 
raft, 76 Pleasant St., Windsor, 
Conn. (New Enz.) 
Koubak, J. V., Engr., 
Co., Madison Ave. & W 
St., Cleveland, Ohio (Ohio) 
Rupert, Asst. Prof. of 

rg Pa. State College, 

State Col 


Natl. Carbon 


117th 


Chief Oper., Sew 
N. Columbia Blvd., 
ortland, Oreg. (Pac. N.W.) 
Kozlik, Charles 
Pit., City 
(Nebr.) 
Kozma, Albert B., Asst. Engr., 
Char les J. Kupper, 15  Stelton 
, New Market, N J. (N.J.) 
M., Oper., 
1, Fairmont, Minn 


Sewage Trt 
Crete, Nebr 


Sewage 
(Cen 


Kramer, Harr Engr 
James W Carey . Alaska 
Trade Bidg., 1 P it Ave., 
Seattle 1, Wash. (Pac. N.W.) 


Cons 


WASTES 


59th | 


March, 1954 


r, Harry P., San. Engr., Envi- 
ronmental Health Center, USPHS, 
1006 Broadway, Cincinnati 2, 
Ohio (Cen. St.) 

Kramer, Richard E., 
Graystone Concrete 
134 Nickerson St., 
(Pac. N.W.) 

Kramer, L. H., American 
Works, Aurora, Ill. (Assoc.) 

Kraus, L. S., Chem., Greater 
San Dist., Foot of 
Peoria, Il. (Cen. St.) 

Krause, E. L., Supt., 
Tallahassee, Fla. (Fla.) 

Krause, K. S., Pub. Health 
Div. of Wat. Poll. Contr., USPHS, 
Health, Education & Welfare Bldg., 
S., Washington 25, D. C. (Iowa) 

Krause, Samuel, Supt., Sewage Trt 
Pit., Rt. 2, Box 311, Pendleton, 
Oreg. (Pac. N.W.) 

Krehbiel, Theodore A., Civ. 
Krehbiel & Krel biel, 2992 

»., Kenmore 17, 


Krame 


Sales Engr., 
Prod. Co., 
Seattle 9, Wash 


Well 


Peoria 
Darst St., 


City Hall, 


Engr., 


Engr., 
Dela- 


Kreidler, Carl, Plt. 
Structural Steel Co., 
St., Allentown, Pa 

Kreischer, Ralph H., Chief 
Safe Harbor Wat. Power 
Rt. 2, Conestoga, Pa. ( Pa.) 

Krell, Abraham J., Tech. Dir., 
Reliance Chem Bax 
6724, Houston 5, Tex. (Tex.) 

Kremer, Robert W., Dist. Engr., 
State Dept. of Health, First Natl. 
Bank Bldg., Greensburg, Pa. (Pa.) 

Kremm, Chem-Met 
Corp. 

Krieger, 
USPHS, 


Lehigh 
Allen 


Engr 
Foot of 
( Pa.) 
Oper., 
Corp 


George F., see 


Herman L., San. Chem., 
416 Valparaiso Rd., Oak 
Ridge, Tenn. (N.Y.) 

Kroeber, Frederick V., Sales 
Inertol Co., Inc., P. O 
Glenview, Hl. (Cen. St.) 

Kronbach, Allan J., City Mgr., Mt 
Pleasant, Mich. (Mich.) 

Kronewitter, Ronald A., Supt., Sew- 
age Pit., 617 N. Gernhart St., 
Mishawaka, Ind. (Cen. St.) 

H., Sales Engr., 
Wks., 320 

veland, Ohio 
Jr. Civ. Engr., N. Y. 

f Pub. Wks., 2045 
New York 60, 


Engr., 
Box 155, 


Ameri- 
Plymouth 
(Ohio) 


Kropf, A., Cons 
45, Zurich 6, 
a. E P., Sect 
Tech 

Cleveland, 


Engr., Sonneggstr 
Switzerland (Swiss) 
Supvr., Standard 
Serv. Div., Miland 
Ohio (Ohio) 

, J. L., Engr., City Hall, 

Kirkwood, Mo. (Mo.) 

Krueger, Russell R., 
of Health, Wat 
Lansing 4, Mich 

Krum, Harry J., 
Lab., 1300 
town, Pa. (Pa.; 
N ) 

Krunich, M. C., Master 
Rm. 501, Municipal Bldg., 
Ohio (Ohio) 

Kruse, Eduard, C 
vag 2 
(Sweden) 

Kruse, M. ©O., Kruse Engrg. Serv., 
Spencer, Iowa (lowa) 

Krusen, George C., Post 
Dugway Proving Grounds, 
cilities Div., Tooele, Utah (N. Y 


Chem., Dept 

Resources Comm., 
(Mich.) 

City Chem., City 

Lawrence St., Allen- 

Dual—Mich. & 


Mech., 
Akron, 


Herman 
Sweden 


ons. Engr., 
?, Bromma, 


= 
a Z. Bay Mun. Util. Dist., P. O. Box 
Ba Klinck, Frank, Supt., Sewage Trt. 616, Bayshore Sta., Oakland 25, 
408 | Westminster Rd., Ca Calit.) 
Cedarhurst, L. I., N. (N.Y¥.) 
Kline, H. S., see Frigidaire Div 
Ba Kline, R. K., State Wat. Contr. Bd., : 
415 W. Franklin St., Richmond, 
Va. C¥a.) 
Kline, Robert 5 
Wks., 2709 Ca 
Pa Pa.) 
Kluck, Charles R 
Dept. of He : 
Center, Wilke 
Klusmeier, Chr 
Dr., Evansvil 
St.) 
Kmak, Michael 
Pit.. E. Chica 
& Indianapolis 
Ind. (Cen. St 
Mich.) 
Knapp, Charles A., Designer & San 
Engr., Dorr Co., Barry Pl., Stam- 
ford, Conr N.Y,; 
| 
ra 
San. Engr., Sacra- 
terial Area, McCle- 
31 Potter Lane, 
if. (Calif.) 
San. Er Co 
Koppel, Dipl. Ing., 
Essen-Bergerhousen 
man} 
vie 
| 
: 
: 
| 
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Kuehne, Otto W., Supt., Sewage | Lalonde, Jean-Paul, Cons. Engr., | Lang, Theodore W., Sewer Commr., 
Pit., Box 44, Long Prairie, Minn 527 Canada Cement Bldg., Mont- 296 Woodcleft Ave., Freeport, N 
(Cen. St.) real, Que., Can. (Can.) CY) 

Kugler, Emmett, Supt., Sewage Trt. Lamar, Sones C., Supt., Sewag: _ang, William H., San. Engr., 
Pit., 305 S. O'Keefe St., Cassopo- Trt. Pit., Box 582, Big Springs, Standard Oil Development Co., 
lis, Mich. (Mich.) Tex. (Tex.) - eee St., Cranford, N. J 

A., Supt., Water & Light | Lamb, Charles, Mayor, 159 Lind- (N.J.) 
. Breese, Ill. (Cen. St.) say St., S., Lindsay, Ont., Can vangdon, B. J., Co. San. Engr., 

Kuhn, Paul A., Stud., Univ of (Can.) | Johnson Co. Health Dept., Olathe, 
fll., 209 E. Armory, Champaign, nani, _ Charles B., Chem. Engr., Kans. (Kans.) 

Til. (Cen. St.) ¢ Carbon Chem. Corp., | Langdon, L. E., Sec., Pacific Flush 

Kuhns, Jack H., Chem., Sewage | ( feasey St., Charleston, Tank Co. 4241 Ravenswood Ave., 
Trt. Pit , 6981 Glidden St., San | " . Va. Chicago 13, Ill. (Cen. St.; Dual- 
Diego 11, Calif. (Calif.) | La , Clarence F., Civil Engr. & Ohio) 

Kuisel, H., Chief Chem., Ecole ‘artner, Waterman Engrg. Co., angdon, Palmer H., Editor, Metal 
480 Atlantic Ave., Lakewood 5 Finishing Magazine, 381 Broad- 
strasse 22, Zurich, Switzerland R. I. (New Eng.) way, Westwood, N. J. (N.Y.) 
(Swiss) amb, James C., HI, Civ. & San vangdon, Paul E., Cons. Engr., 

Kuljian, Harry A., Engr., H. A. Engr., Grad. Stud. Mass. Inst. | Greeley & Hansen, 220 S. State 
Kuljian & Co., 1200 N. Broad St., of o_ 15 —* Lane, Lex- St., Chicago 4, Ill. (Cen. St.) 
Philadelphia 2, Pa. (Pa.) : ange, Fred E., Engr. Mgr., Vallejo 

Kummer, G. A., Asst. to Supt., N. “amb, Miles, Engr., Chic rota 4 ag & Flood Contr. Dist., 

‘o. of Pa., Palmerton, Co., 622) Diversey Pkwy., Chi ity Hall, Vallejo, Calif. (Calif.) 
cago 14, Il. (Cen. St.) 
b. Ralph. Field E Wall: Brie th W. F., Prof. of San. 

Kumnick, Lawrence R., Lab. Fore- ngr., wallace Engrg., Univ. of Calif. 213 
man, Sun Oil Co., Woodsville & | a Tiernan, . E., Box 36, Engrg. Material Lab., Berkeley 
City Limits, Toledo, Ohio (Ohio) At ( 4, Calif. (Calif.) 

Kunkel, Martin F., USPHS, 816 | Lambert, E. A. Mgr, Mun. Wat. | 1 sngtord, Leonard L., Eastern Sale 
Woodside Pkwy.,” Silver Spring, | Wks., Clarendon, Ark. (Ark.) Mer. Tank Co., 
Md. (Fed.) | Lambert, Francis J, Pit. Oper., 6 441 Lexington Ave., New York. 

Kunsch, Walter M., Supt., Sewage | ‘erona Ave., Batavia, N. N. Y. (N.Y.; Dual—Va., Pa. & 
[rt., 99 Enoch St., Waterbury 4, (N.Y¥.) | New Eng.) 

Conn. (New Eng.) Gs Big anglais, Zachie, Cons. Engr., 105 

Kunze, Albert T., Supt., Wayne nom 1073, | Mountain Hill, Quebec City, 
Co. Sewage Disp. System, 797 | stes Park, Colo. (Rky. Mtn.) | Que., Can. (Can.) 

Central “Ave., Wyandotte, “Mich, | Tambert; John, Supt., Acton, Ont., | Longtey, J. J., Lock Joint Pipe Co. 
(Mich.) . Orange, N. J. (Assoc.) 

Kupper, Charles J., ns. Engr., » Mler., Pritchard Wat. 

Stelton New Market, Wks. P.O. Box 3157, angworthy, V. W., Res 
Bag Pritchard, Ala. 3 Chlorine Inst., Inc., 50 
peta | Lamoni, Cit f Mun. Util St., New York 17, N. Y. 

Kyper, T. R., Boro. Mgr., Municipal i, City yo 

Bidg., Ellwood City, Pa. (Pa) Lamoni, lowa (Iowa) inkf rd. A. F., Supt.._ Wat. Wie 
5 Bd, P. O. Box 271, Gadsen, 
samothe, Wilfred, Oper., Sewage Ala’ (Ala.) 

Laberteaux, Kenneth P., City Trt. Pit., 348 Daniels St., Fitch pee aie . 

Engr., 310 W. Madison St/, Hast- | burg, Mass. (New Eng.) ankford, Leonard A., Cons. 
ings, Mich. (Mich.) Lamplugh, Jesse R., Asst. to Supt., Powell & | Powell, Engrs., 
Thomas Bidg., Dallas, Tex. (Tex.) 

Laboon, J. F., see Allegheny Co Philadelphia Gas Wks. Co., 31st ‘ 

San. Auth ss & Passyunk Ave., Philadelphia 45, anning, A. J., Cons. Engr., 709 
Pa. (Pa.) Schiller Ave., Trenton 10, N. J. 
LaCava, Thomas A., Engr., Wat. | ,. : (NJ.) 
> Lamson, B. F., City Engr., St N.J- 
Poll. Comm., 17 Capitol St., | A 
Concord, N. J. (New Eng.) | Catharines, Ont., Can. (Can.) lannon, Wil iam, Oper., Sewage Trt 
Cl “ee er Lancaster, Frank H., Supt., Wheat Pit., 118 Sabin St., Putnam, Conn 
_s Murdock = Willows. ridge Sanitation Dist., P. O. Box (New Eng.) 
Calif. (Calif.) ,  Wheatridge, Colo. (Rky apham, Jerome F., Supt., Sewage 
k 1 7 Prof {s | Trt. Pit., 21 Grant Ave., Glens 
vackey, James B., rof. of San -eslie E Cons Engr Falls, N. Y. (N.Y.) 
Science, Univ. of Fla., 1534 N.W. | 


- Finishing, Country lub 
7th Pl., Gainesville, Fla. (Fla.) ; 


‘ : arew, Eugene T., Engr., Larew Co., 
, Ellwood City, Pa. (Pa.) 


Plumbing & Heating, 207 Black 

ackner, J. E., Supvr. ~~ » The | Landesman, Henry, Engr., Stat Springs Circle, lowa City, Iowa 

Co tity’ San Hosp., Greystone Park, N. J (lowa) 

(N.J.) arkin, Donald G., Asst. Engr., E 
Ibert O., Supt., Sewage Trt. Landesman, Herbert, Jr. San. Engr., Bay Mun. Util. Dist., 1935 Marin 
_268 Chestnut St., Lockport, | Nussbaumer, Clarke & Velzy, Inc., Ave., Berkeley 7, Calif. (Calif.) 
. CNY.) 711 Fairmount PL, Bronx 57, arkin. W. H.. Chief Ensr.. State 

y. Milo S., Engr., Mission Engrs., New York (N.Y.) "Dest. of Health, Wat. Poll 

1555 Lafayette St., Santa Clara, | Landsiedel, William, Supt., Milwau- Contr. Sect., State Off. Bldg., 

Calif. (Calif.) kee Sewage Disp. Pit., 4512. S 22nd Floor, Albany 1 ae 

cadlow, John W., Sales Rep., Chi- _ Ave., Cudahy, Wis. (Cen (N.Y.) 

cago Pump Co., P. O. Box 1784, St. 

Phoenix, Ariz. (Ariz.) Lane, Frederick C., Engr., 81 Lorne 
Lafferty, W. R., Supt., Sewage (Can S.. Sudbury, Ont., Can. 
Disp. Plt., c/o O. Blackwood, Sa “ner 
Lakeland, N. J. (N.J.) Lane, Dr. Graham B., Medical Off Ss 

| f Health, Porcupine Health Unit, 
-afoon, Taylor Garlock Pack- "Ont.. Can. (Can.) House, Sarasota, Fla. (Fla.) 
ing Co., $216 Ave., Rich- | ar : 
mead 21, Va. (Va. , Lane, Guy F., Sales Engr., Johns- varsen, H. Peter, Sr. , Eas rs, L 
| Manville Sales Corp. Box 186 A. Hyperion Activated Sludge Pit., 
ngr inistry o ealt 1570 a ae = ills, Calif. (Cali 
Me | Lane, Joseph M., Engr., Nichols 
fontreal 24, Que., Engrg. & Resear ch R.F.D. arsen, Ralph I., Asst. San. Engr., 
: — | 1, Carmel, N. Y. (N.Y.; Dual Div. of Wat. Poll. Contr., Fed 
Adams St., hicago (Corp. | Lang Martin, Asst. Civ. Engr., 4229, ashington 25, D. C. (red.) 
—_ vay N. Y. City Dept. of Pub. Wks., arson, C. C., Chem., Springfield 
Laliberte, Andre, City Engr., City | 249-20 Elkmont Ave., Bellerose, San. Dist., Rt. 5, Springfield, 
Hall, Granby, Que., Can. (Can.) | Queens, N. Y. (N.Y.) Til. (Cen. St.) 


Jarrabee, Dean, Asst. City Engr., 
1211 W. Parker St., Waterloo, 
Iowa (Iowa) 


: 
> 
‘ 
, 
om 
7 
4 
< 
4 
4 
i 


SEWAGI 


Engr., 
Gus 


Sweden 


Cons 
n 


Goteborg 


Ave., 


Larson, 


arson, W. C., Cons. Eng 
Hall, Detroit Lakes, Minr 


Div 


Engr 
Bldg 


Mu pal 
1i0 (Oh 

Engr Quemad 


Mexico 


atham 
Howard 
353 S 
45, Ky 
Va.) 
Latimore, 


( 
Twin Falls 


City Engr., 

Idaho (Pac 

aubach, Harold R., Wks 

Diesel Equip. Div., Gen 

Corp 2100 ~=Burlingame 

Grand Rapids, Mich. ( Mich.) 

ul M., Oper., LaChoy Food 
rchbold, Ohio (Ohio) 

aubusch, Edmur 

USPHS 

Security 


San. Eng 
Sanitation, Fed 
Washington 25, 


Dist. Rep., 
Corp 311 


Fla 
auster, Kenneth C., Sr 
N. Atlantic Drain 
37 Marquette Rd., 
l N. J. (Fed.) 
H. I Dis Eng 
3d. of Health, 602 Insurance 
Madison, Wis. (Cen. St.) 
Villiam, Engr., Iowa Train 
ol for Boys, Lock Drawer 
Towa (Towa) 
. Frank, City Mer., City Hall 
Kans. (Kans.) 
Walter A., Prof., 
ege,sl11 Bardwell St., 
ton, Maine (New Eng.) 
Edward M., Gen 
Pacific Clay Prod., P 
145, Sta. A, Los Angeles 31 
Calif. (Calif.) 
-awrence, Ray E., Cons. Engr., 
Black & Veatch, 4706 Broadway, 
Kansas City 2, Mo. (Kans.) 


Upper 


Bates 
Lewis 


vrence, 
Mer., 
Box 


Sales 


Mont- | 


INDUSTRIAL 


\ND 


Lawrence, W H., r., 
brook Woolen Co., 
brook, Va. (Va.) 

Lawson, E. F Gulf 
Philadelphia Refinery 
7408, Philadelphia 1, 

Lawson, H. ( 
son Co., 

Glendale 4, 

Lawton, Gera 
Hygiene, 

Euclid Ave 
St.) 

Layson, J. Don 
of Environmen 
Joaquin I 
Balboa St., St 


Layne, Mark 1 


D., Chief 
Milwaukee Sewer 
S4th Blvd., 
waukee (Cen. St.) 
Leaver, rt Stat 
} nith To 


N.W.) 


Jr., Engr Div. of 
s, USPHS 


Fed 
tington 


Wa 


(lowa Dual 


San. Engr., Gibbs 

, Pennsylvania Sta 

M., Pres., 

g Corp., 1097 
‘incinnati, Ohio (Ohio) 
rd, E. F., City Engr., 

. Valdosta, Ga. (Ga.) 

Le Charles H., Civ Engr 58 
Sutt St., San Francisco, Calif 


Inner 


Box 


(Calif ) 
Lee, David B., Dir. & Chief Engr., 
Bur. of San. Engrg., State Bd. of 
Health, P. O. Box 210, Jackson- 
ville, Fla. (Fla.) 


Richmond 
46th St., 
(Calif.) 

Lee, Floyd E., 
Pub. Wks., 
Richmond, Va 

Lee 
City 
(Fla.) 

Lee, J 
Civ 
ton, 


Richmond, Calif 
Chem., Dept. of 
217 Governor St., 
(Va.) 

Dir., Pub. 
Petersburg, Fla 


Frank 0O., 
Hall, St 


serv., 


Deuglas, Asst. Prof. of 
Engrg., Queen’s Univ., Kings- 
Ont., Can. (Can.) 


Bldg 
Ss 


Minne 
(Cen ) 


apolis 15, Minn 


WASTES 


Wade | 


March, 1954 


Dist 
403 E. 
( Kans.) 

Dept. of Pub 
300 City Hall 
(Ky.-Tenn.) 


Lee, 
Bd. of 
Wi a, Kans 

Lee, Thomas B 
Wks., Engrg. Div 
Nashville 3, Tenn 

Lee, W. R., San. Inspr., Warren 
Co. Health Dept., Supervisor's 
Rm., Lake George, N. Y. (N.Y 

Lee, Yu Kee, 37 Des Volux Rd 
Central, Hongkong, China (Cen 
St.) 

Leeke, Clyde C., Supt., 
Sewage, Cedar & 9th Sts., 
Ind. (Cen. St.) 

Leete, Gene V., Stud., 
Calif., 1347 Merced 
mond 6, Calif. (Calif.) 

LeFeber, Alfred, Cons. 
fred LeFeber & 
burn at Lincoln, 
Ohio (Ohio) 

Lefever, K. W., 
Gazette Bldg., 
(Ark.) 


Roger D 
Health, 


Engr., State 
William 


Wat. 
Auburn 
Univ. 

St., Rich 
Engr., Al 


Assocs., Wood 
Cincinnati 


Cons 


Littl 


Engr., 


Rock, Ark 


Engrg. Dept 
of Colo., Boulder, Colo 
(Rky. Mtn.) 

Leggat, F. H., Co. San 
Health Dept., Shire 
wick, Eng. (ISP) 

Leggett, John T., Exec. Off., Reg 
Wat. Poll. Contr. Bd. No. 6, 314 
N. Main St., Bishop, Calif 
(Calif.) 

LeGrys, H. J., Chief 
pole Carbon Co., st 
(Pa.) 

Leh, Willard, Pub. Health Eng: 
USPHS, 1019 Madison Ave., Read 
ing, Pa. (Pa.) 

Lehmann, Arthur } 
State Dept. of 
Wyndham Rd., 
Camp Hill, Pa 

Lehner, John D., 
J. Lehner & Sons, 
Bldg., Mt 
(Mich.) 

Lehner, Walter J., Cons 
Lawyers Bldg Mt 
Mich. (Mich.) 

Leigh, H. G., Mer., Sewage 
Samlesbury, Near Preston 
Eng. (ISP) 


Inspr., Pul 
Hall, War 


Chem., Stack 
farys, Pa 


. San. Engr 
Health, 1608 
Highland Park 
(Pa.) 
Surveyor, Walter 
204 Lawyers 
Clemens, Mich 


Ener., 204 
Clemens 


Wks 
Lancs 


Supt., Wat. & 
‘It.. 109 Seyfert 
Ohio (Ohio) 

W.,. Dir. of Res 

Lawrence, Mass 


, Circleville, 
Harold 
Mills, 


Leitch, 
Pacific 
(Va.) 

Leland, Benn J., Sr. San 
Cook Co. Dept. of Pub. 
737 S. Wolcott Ave., 
Til. (Cen. St.) 

LeMieux, Bernard G., Vice-Pres 
Orangeburg Mfg. Co., Inc., Orange 
burg, N. Y. (N.Y.) 

Lemieux, Henri-Julien 
P. O. Box 137, St 

Can. (Can.) 

City Mgr. & Engr 
219A Davis St., Arvida, Que 
Can. (Can.) 

Lemke, Arthur A., San. Engr., Chi 
cago Pump Co., Sewer Equip 
Engrg. Dept., 529 W. Belden Ave, 
Chicago 14, Ml. (Cen. St.) 

Lemmon, Walter R., Constr. Inspr 
4915 E. Mt. View Dr., San 
Diego, Calif. (Calif.) 

Allen, Chem, 
Pit., River Rd., 
Mich. (Mich.) 

Lemon, D. J., see Ranco, Inc 


Engr 
Health 


Chicago 12 


Cons. Engr 
Joseph i’Alma 
Que., 


Lemieux, R. 


Sewage Trt 
Battle Creek 


Lemon, 


> 
Larson, Carl Eric Pies. Clear 
Vattenbyggnadsby: Inc., Clear- 
tavsgatan 3, 
ae (Sweden Oil 
ag Larson, John, Chief Oper., Sewage P. O. Box : 
ae Trt. Pit., River Rd., Battle Creek Pa. (Pa.) ; 
Mich, (Mich.) 
Law- 
ar: Larson, John A., Sales Engr., | nando Rd 
C. Cooley Co., 5523 Masonic 
hh MM Oakland 18, Calif. (Calif.) m.. I i 
Keith D., Chem., Sewag Wis., 3818 
Trt. Pit., S. St. Paul, Minn. (Cen Wis (Cen 
St.) 
Larson, Kenneth L., Oper Irt ) 
Pit.,' 726 Euclid Way, Centralia, 
Wash. (Pac. N.W.) Dist. $108 
L. L.. City Util calif. ( Calif.) 
gerry St., Ft. Wayne ns. En Hig 

Larson, Linni Exec. Off., L. | 

War Poll Lea, Harry W., ons Engr 1226 : 
beg 541 S. Spring St., Spring-Arcad University St.. Montreal Que é 
ae Bidg., Sth Floor, Los Angeles 13 Can aces : 
ce Calif Leach, Walter L., Partner, Havens 
City &  Emers 1414 Woolworth 
LaRu 
8, 
Lasaga 
239, Col N D ol 

F., Mex. (Tex.) ttle 

Lassiter, L. I., San. Engr., Con- 
ro ae solidated Bd. of Health, Wilming- | Lebetkin, George, Chem, Bur. of | ; 
a ton, N. C. (N.C.) Pub. Wks., 448 Granby St., Hart- | ; 
a James K., Cons. Engr., ford, Conn. (New Eng ; 
ag K Bell, Cons. Eng LeBlar Ret A., Dist. Mg Wal : 
Limestone St., Lexington lace & Tiernan, Ltd., 5186 Cot 
(Ky.-Tenn.:| Dual-—W Des-Neiges Rd., Montreal 26, Que., 
an Can.) 

LeBosquet, M., 
Security Bldg 
25, D.C. (Fed.; Dual—Ohio) 
LeChard, Joseph H., Chief Ener., 
Atlantic City Sewer Co., Atlantic 
City, N. J. (N.J.) 

Leachtenberg, Victor, Rep., Chicago 
Pump Co., 614 Standard Oil Bldg., 

Omaha, Nebr 
Lauer, William N., Enegr., Dorr Co., 
“em 75 Eighth St., N.E., Atlanta, 
( n. St 
2a. (Cen t.) I 
Launer, Nelson M., Gen. Mgr., 
Orange Co. Joint Outfal Sewer 
ae 204 E. Center St., Anaheim, Calif 
(Calif.) 
Lauramore, Horace H., 
Johns-Manville Sales 
Lee Edw W Research Engr., 
R Proj., Univ. of 
1 Sta.. 1301 

Lee, Lester D., Cons. 1 & 
Pres., Hitchcock _ Estabrook, 
| 
: 
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Lendall, Prof. Harry N., Cons Lewis, John V., Dir., Bur. of Maint Linthicum, H. M., 
Engr., 26 Clifton Ave., New & Operation, Dept. of Pub. Wks, | 
Brunswick, N. J. (N.J.) 400 Dewey Ave., Rochester 13 

Lenderink, Andrew, Cons. Engr, N. ¥. (N.Y.) 

221 Commerce Bidg., Kalamazoo Jewis, Tom, sce Concrete P 
Mich. ( Mich.) Assn. of Mich Columbia, S. C. (S.C.) 

Lendholm, W. B., Oper.-in-Charg Lewis, Willis H., 812 S. 27th St Lipman, D., Pres. Crown Machine 
Sewage Disp. Plit., U. S. Marine Birmingham, Ala. (Ky.-Tenn.) Corp., Railroad ee Garner- 
Corps Recruit Depot, Camp Mat Ley, Charles H., Sales Engr, ville, N. ¥. 
thews San Diego, Calif., Rt. 1, Dominion Wheel & Foundries, | Lipp, Morris . ‘a Engr., City 
230 Seeman Dr., Encinitas, Calif Ltd., 171 Eastern Ave., Toronto Hall, Miami Beach 39, Fla. (Fla.) 
Calif.) j 2, Ont., Can. (Can.) Lipschuetz, Morris, Chem., State 

Leonard, Alfred San. Engr.. Liddle, Elmo G., Sales Engr., Conserv. Dept., St., 
9 Wareham Kd, Dumont, N. J Piumbing & Drain. Inst., 18925 | Rochester 4, N. Y. 

(N.J.) Ave., Detroit 23, | Lipscomb, Joseph 

Leonard, Edmund <A., Megr., Tech. | Mich. (Mich.) Div. of Engrg., "State Health 

div., Res. & Development Lien, Carl B Pres., Lien Chem Dept., Richmond, Va. (Va.) 

A. Smith & Sons Carpet Co., 9229 W. Grand Ave., Frank oe b, T. H., Asst. to Supt 
Saw Mill River Rd., Yonkers lin Park, Il. (Cen. St.) 

(N.Y.) Liepolt, Dr. R., Postfach 38, Wien State Sanatorium, Ark. (Ark.) 

Leonard, O. M., Cons. Engr. Boyd 39, Austria (Germany) Lischer, Vance C., Cons. Engr., 
=. Phelp ,_Inc., 3920 Cleveland | Life, Neville W.. Town Engr, Port | | Horner & Shifrin, Cons. Engr 
Ave., Michigan City, Ind. (Cen Arthur, Ont., Can. (Can_) j 803 Shell Bldg., St. Louis, Mo 
st.) Lightfoot, Edward, Pub Health | (Mo.) 

Leonhard, Harold M., em., Sewage | Engr., Dunklin Co. Health Dept., | Litchfield, John H., Grad. Stud 
Trt. Pit., 797 Gal Wyandotte, Kennett, Mo. (Mo.) | Dept. of Food Tech., Univ. of 
Mich. (Mich.) Liguori, Frank R., Dir. of Sanita- Ill., 903 W. Mlinois St., Urbana 

Leopold, Wilbur R., Asst. to Vice tion, Cattaraugus Co Health | Hil. (Fla.) 

Pres., Pub. Wks. Div., Worth- Dept., 302 Laurens St., Olean, | Littlepage, George B., Supt., Bldgs 
ington Corp., Harrison, N. J. a. 2. Gees? & Grounds, Dept. of State Police, 
N.Y.) Lillie, George, Pres., Platte Valley P. O. Box 1299, Richmond, Va 

Lerner, Hermann, leratender In- Cement Tile Mfg. Co., Box 29, | (Va.) 
genieur, Hornlishofweg 96, Konigs- | Fremont, Nebr. (Nebr.) Littleton, O. N., Jr. 
feld (Schwarzwald), Germany (Ger- 
many) 


Proj. Engr., 
Radar Engrg. Co., 1882 S.W. 14th 
Terrace, Miami 45, Fla. (Fla.) 

| Linton, W. T., Dir., Div. of Wat. 
pe Poll. Contr., State Bd. of Health, 


Jr., Oper., Sewage 
Lin, Ping-Wha, Designer, J. G. | Plt., Greenwood Mills, Rt. 2, 
White Engrg. Corp., 419 W. 119th Box 49, Greenwood, S. C. (S.C.) 
Lesher, C. E., Jr., Staff Engr., H. St ae 9c, New York, N. ivesay, D. P., Engr., DeWitt C 
K. Ferguson Co., 2359 Valleyview NY iri A. K. Stillman, 7355 
Dr., Rocky River 16, Ohio (Ohio) Lincoln, Robert A., Cons. Engr ‘ ot. 2 , Pee Seatile 5, Wash 
Lessig, Donald H., Oper., Sewage Clinton L. Bogert Assocs 5 
Trt’ Pit. Times’ Blin” | Essex Rd.. Great Neck, Livingston, J. D.. Sales Mgr 
Ind. (Cen. St.) (N.Y.) Nordic Truck & Equip. Ltd., 106 
Lesslie, J. D., Chief Chem., The Lindauer, Leon, Maint. Mach., Erie | Main St., S., Weston, Ont., Can 
Springs “Cotton Mills, Box 231 Co. Dept. of Bidgs., 162. Scotia | 
Ft. Mill. §. C. (SC) Kd 18 N Livingston L. E.. Mfr. Rep., 3921 
W.. Chem. (N.Y, | Purdue St., Dallas 5, Tex. (Tex.) 
it Linde, J., Chem. & Bact., | Wayne E., Chem., Swift 
Charl m, W. Va. City Wat Dept., 829 N. Marion. Beck Leb. Caton 
Tulsa, Okla. (Okla.) | Stock ‘Yards, 322 Onarga, Park 
spent | Lindell, O. V., Dorr Co., Forest, Tl. (Cen. St.) 
Kent Ene ISP) aic Cc San. Div., 610 Church | Livingstone, David, Design Engr 
St Evanston, Til. (Cen. St.) Carey & Assocs., 1917 
LesVeaux, John F., Asst. Dir. of | g - : First Ave., Seattle 1, Wash. (Pac 
Div., Middle- Byggnadskontoret, Boris, Sweden | 
(Sweden) | Lloyd, M. P., Supt., Wat. Dept 
Cons Engr | Lindqvist, Karl Henric, San Inspr Hillsboro, N. C. (N.C.) 
(Pa) ront St., Harrisburg. Pa Borgmistaregatan 19 B. Orebro. | Locke, E. A., Oper., Sewage Trt 
eVan ames Se eng on New 
USPHS, 20 Elm St., Great Neck, | Lindroth, Chem. Engr., 
Gas Carbide & Carbon Chem. Corp., Lockett, W. T., Supt.,  Mogden 
Institute, W. Va. (W. Va.) Purif, Wks. Oak Tane, Isleworth 
“Territorial Dept. of Health Lindsay, Charles Cons. Engr., | Oth Ww Laur 
lulu, Hawaii, (Towa) $542 Connaught Ave., Montreal b linet: 
LeVine, Richard Y., Res. Etobicoke, Ont. Can (Can) 
Assoc. Ca » & Surety C Lindsey, J. K., Asst. San. Engr. 
Ocean Pkwy. Brooklyn 18 N. 4. | State Dept. of “Health, 3400. Tie Dit. Toe 197" 
N y ) | Eastern, Oklahoma City, Okla Ene atertown 
Okla.) 
Lewis, Charles C., Plt. Oper., 105 ogan, Robert P.. Ener., Dorr Co 
Suffolk Ave Colonial Heights Lindsey, James A., Cons. Ent Barry Pl, Stamford, Co (N.Y.) 
Va. Way” Hutchinson, Minn. (Cen. St.) "That { Pub 
Z ogen homas 0 r. o 
Lewis, Frank L., Supt., Wat. & Ling, Joseph T. T., San. Engr Wks, Rm. 12. City Hall, Fall 
Sewage Dept., 504 Maple Ave, | River, Mass. (New Eng.) 
if. ‘Minn. (Gen St) ogansport State Hosp., Att: Harry 
rec ean oO schoo: of | 


L. Behmer, Maint. Engr., Logans- 
Engrg., Vanderbilt Nash- | port, Ind. (Corp. Cen. St.) 
ville, Tenn. (Ky.-Tenn.) Jept. © ealth, Bur. of San -ogsdon, Ora, Wat. Supt., Brighton 
ion & & 7 ‘in Engrg., 446 E. Hamilton Ave Colo. (Rky. Mtn.) 
wis, i nless ‘olle > 
see Ghio Sear State College, Pa. (Pa.) vohmeyer, George T 
Lino, F. H. A., Pit. Cper., N. ¥ Supt., Sewage Trt. Pit.. Univ. of 
—_ c., City Dept. of Pub. Wks., 233-15 Fla., Gainesville, Fla. (Fla.) 
at. & Sewage, Ke Air Force eward Ave., Bellerose 6, L. I.  tohrey. Carl N . Engr., Wagner 
St., Antonio, N. (N.Y.) Smith Co., 541 W. 2nd St., Day 
Linsley, Sco:t E., Asst. Plt., Oper ton 2, Ohio (Ohio) 
Lewis, Howard V., Supt. of Sanita Minneapolis-St. Paul San. Dist., | Loiselle, Donald W., sridgeport 
tion, Adolph Coors Co., Bos 192, 1269 W. Como Blvd., St. Paul 3 Hydr. Co., 835 Main St., Bridge 
Golden, Colo. (Rky. Mtn.) Minn. (Cen. St.) port, Conn. (New Eng.) 


2 
< 
: 
‘ 
: 
ie 
| 
i | 
\ 
. 


SEWAGE 


Vapor 
2820 N. A 
( Assoc 


Bldg., 
(Ohio; 


Municipal 
8, Ohio 


lath Dept., Gas- 
Health 


Stafford 


Radnor- 

It., Glen 
(Pa.) 

Cons. Engr., 
Oakland 12, 


Praag, Inc., 
Decatur, 


Draftsman, P. R 
wer Serv., Box 
PK. 
Owner, Victor 

58 

sranch 


Whe 
Diego 


ity Sewage Trt 
\ve., San 


Refer 
Los 


. Mun 
Hall 


)., Serials Div., 
os Angeles 13, 


Sewage & Ind 

vem. Constr. Co., 
Shrewsburg, N. J 
Sewage 


‘ ge Trt 


Honolulu 16. 
Hawaii (C f.) 
Louisville & Jefferson 
Sewer Dist., Att: M 
Chief Ener., 414 W 
Louisville 2, Ky 
Tenn.) 


Co Metro 
tris Forman, 
Jefferson St., 
(Corp Ky 


AND INDUSTRIAL 


Salesman, 


Ronald 
r All ed hem 


& Dye 


(Ga.) 
Chief 


Lov elace, 
Ave., 


Charl 
Richmond 


} 
alif.) 


Oper., 
Hantord, 


Power 
Co., R 


Foreman, 

gton Arms 
Hickman Mills, Mo. 
R. W., Assoc., Alden E 
<Assocs., 209 S. High 

Ohio (Ohio) 

Prod. Co., Att: D. H 
Lovell, Wyo 


Riding 
Rd 
(ISP) 


Cons 


Rivers Bd., 


Wakefield, 


Engr., P. O 
iview, Ill. (Cen. St.) 
gr., Sanford 
53. Victoria 
London, S.W 


, State Dept. of 
711, Santa Fe, N 
Mtn.) 
etkin, Seymour A., 
ngr., Passaic 
Commrs., 825 § 
B, N. J. (N.J.) 
Lubker, Robert H., 
signer, Charles Mi 
ssocs., 430 Lloyd Ave., 
dence 6, R. I. (New Eng.) 
Lubratovich, M. D., Supt., Wat., 
Gas & Sewage Disp. Dept., 414 
16 W. Fir Duluth 2, 
(Cen. St.) 
Lubrecht, Frank 
Hazleton Nat! 
ton, Pa. (Pa.) 


x 
Lut Asst. Chief 
I Valley Sewerage 
10th St., Newark 


Pr vi 


Cons. Er 
Bank Bldg 


Lucario, Sam §S., 
Sewage, 


Harris 
& Impri 


vement 


Supt., Wat. & 
Co. Wat. Contr 
Dist. No. 21, Box 
761, Channelview, Tex. (Tex.) 
Ernest H., Wks 

American Steel & Wire 

Millbury St., Worcester, 

(New Eng.) 

Lucas, Harley E., City Mer., 

184, Stockton, Kans. (Kans.) 

W. F., Vice-Pres 
Distillers C 

Louisville cy. (Ky 
Lucas & Thatcher, 

Wilfred obbins, Goldshill 
Wks., Greg iridge, Tipton, 

fords “ng 
Luckens, Mark 

Tech. Assocs 

Brooklyn 29, N 
Ludwig, Harvey F., Off. of 

Surgeon Gen., (HEP), USP HS. 

Washington 25, D. C. (Calif.) 
Russell G., Cons 

2240 Parkway Dr., El 

Calif. (Calif.) 
Ludzack, F. J., Chem., 

3445 Oakview 

Ohio (Ohio) 
Luebbers, Ralph H., 

Univ. of Mo., Col.ege of Engrg., 

Columbia, Mo. (Mo.) 
Luedtke, Karl D., Engr., 

Concrete Pipe Corp., 
Moses Lake, W Vash. 


Chem., 
Co.. 767 


Mass 


i.ucas, 


Box 


Brown- 
. Box 1080, 
-Tenn.) 

Att 
Tron 


Staf- 


Emmet 
15th St., 


(N.Y.) 


Dir., 


Ludwig, Engr., 


Monte, 


USPHS, 
Cincinnati 9, 


Prof. of Chem., 


United 
. Box 
385, (Pac. 
N.W.) 
Luehring, 
Disp 
Wis 


Ewald, 
Pit., 21 
(Cen. St.) 


Oper., 
Park St., 


Sewage 


(Mo.) | 


Minn. | 


Mayville, | 


WASTES 


Solvay | 


Mareh, 1954 


Luff, R. M., Contractor, R. M 
Luff Constr. Co., York & Welsh 
Rds., Willow Grove, Pa. (Pa.) 

Luippold, G. T., Mgr. Luippold 

es Co., 1930 W. Olym- 
Los Angeles 6, Calif 


Lukrofka, L. J., 
Co., 123 W. Kansas St., 
pendence, Mo. (Mo.) 

Luley, Howard G., A 
The Chester Engrs., 
way, Pittsburgh 12, 

Lumb, C., Oper., 
Salterhebble, 
(ISP) 

Lumsden, Hugh, 
Hughson St., S., Hamilton, 
Can. (Can.) 

Lund, Carl A., 


Supt., Mo. Wat 


Inde- 


San. Engr., 
210 E. 
ra. 
Sewage Disp. Wks., 
Halifax, Yorks., Eng 


Cons. Engr., 4 
Ont., 


Asst. Supt., Wat., 
Gas & Sewage Disp. Dept., 25th 
Ave., W., & Courtland St., Duluth 
6, Minn. (Cen. St.) 

Lundberg, 
Chester Engrs., 
Pittsburgh 10, Pa 

Lundstrom, Lars, Civ. Engr., Kon- 
struktionsbyran Kommunaltek 
nik, Silvandersgatan 23, Goteborg, 
Sweden (Sweden) 

Lunebach, R. J., 
W. 25th Fi., 

ot.) 


Herman F., Dir., The 
210 E. Parkw ay, 
CW. Va.) 


Infilco Inc., 325 
Chicago 16, Ill 
(Cen. 
Lunz, F. 
Sewage 
Hill, 
(N.Y 


Pit Cheektowage 
“oisset Ave., 


Buffalo 


Lurie, A., Pit. Engr., 
Kahn's Sons Co., Packers, 3241 
Spring Grove, Cincinnati 25, Ohio 
(Ohio) 

Lush, 
Wat. 
troit, 

Lustig 
ville, 

Luter, 


, San. Chem., City 
, 19197 Irvington, De- 

Mich. (Mich.) 

Joseph, City Engr., 

Wis. (Cen. St.) 

Richard J., Sr., Sr. Oper 
Engr., Minter Village Div. of 
Kern Co. Pub. Wks., 331 Francis 
St., Bakersfield, Calif. (Calif.) 

Luther, Robert W., Plt. Supt., Pub 

Utils. Comm., Box 213, Elizabeth 

City, N. GC. 

Lyman, C. S., 
Wkhs., Bay 
Ohio (Ohio) 

Lynch, Daniel E., Jr., 
U. S. Atomic Ene 

Ave., 

(N.Y.) 

Lynch, James G., 
Tex. & M College, 702 1 
F, Houston 11, Tex. (Tex.) 

Lynch, James T., Supt., Sewage Trt 
Pit., 142 North St.. Auburn, N 
Y. (N.Y.) 

Lynch, Lt 
Woodleigh Rd., 
Mass. (New Eng.) 

Lynd, Edgar R., Supt 
City Hall, Walla 
(Pac. N.W.) 

Lyng, Ralph, Oper., 
Pit., 31 Lawson St., 

Lynn, Walter R., 
Trt. Pit., Univ 
Box 365, Miami, 
46, Fla. (Fla.) 

Lynott, William J., Jr 
First Natl. Bank 
Pa. (Pa.) 

Lyon, H. D., Chem. 
& Carbon 
1559, Louisville 


Janes- 


Chem., Sewage Trt 
View Park, Toledo 11, 


San. Engr., 
Comm., 245 
Lakeview Rockville Centre, 


Field Instructor, 
Ave 


William O., USNR, 12 


Watertown 72 


. Sewage Trt., 
Walla, Wash 


Trt 
mpstead, 


Sewage 
He 


Supt., Sewage 
of Miami, P. O 
(Univ. Branch) 


, Cons. Engr., 
Bldg., Scranton, 


Carbide 
Box 
Va.) 


Co., 


. Ky. 


Long, F. V Sys- | Lovatt, 
tems Co., ameda St., Sales ( 
Compton, ; Dual Corp., = 
= N.Y. & Pa.) Brollies 7, ORY.) 
Long, George S., Asst. Engr., Sew- | Love, S. D., Supt., Egan Park 
we Trt. Pit., Sewage Trt. Plit., Rt. 3, Box 70, 
S Km. 501, Akron College Park, G = 
Dual—Pa.) ; 
Long, Wilbur I Jr., State Bd. of | 
Health, State Stream Sanitation | Ca 
Committee, Raleigh, N. C. (N.C.) Lovelace 
Long, Williar Dept 
I liam 
ae Gaston Co. | R. 2 : 
a tonia, N. C Loveles ' : 
Longaker, Ralpl Stilsor 
Engr., USPHS, 3240 S. = St., 
St., Arlington, Va. (Va.) Lovell: 
Longbottom, V., Oper., Sewage Disp Denma , 
— Wks. Denton, Gravesend, Kent, (Corp I = 
Eng. (ISP Lovett, M., W 
Longley, John R. Dist. Engr., 206 Bradfo 
ae Greater Peoria San. Dist., 506 S Yorks., Eng 
Institute Pl., Peoria 5, Ill. (Cen. | Loving. M. W 
St.) Box 295, Gle 
Longley, Paul N., § Lowe, A. S., 
Haverford Sewage 1 Fawcett & 
dale Rd., Upper D At Westmir 
Longwell, John S., 1, Eng. (ISI 
405 Fourteenth St., 
Calif. ( Calif.) 
Lonner, Harry W., Design Engr.. 
Quinton Engrs., 812 W. 
8th St Los Angeles 17, Calif 
(Calif.) 
Loos, John C., Jr San. Engr., 4 
Waited Warren & Van 957 : 
N.Faiview 
Cen. St.) 
Loosley, M. J., City Engr. 1373 
me Ballf St., Roseburg, Oreg. (Pac 
N.W.) 
ie Lopez, Ramon C., Buck, Seifert & : 
a Jost, Box 8861, Fdez. Juncos Sta., : 
2 Santruce, P. R. (P.R.) 
Lopez, Victor L 
Aqu duct & 
2832, San Juar 
oe LoPinto, Victor 
J LoPint ( 3 
Branchport Ave 
N. J. (WJ) 
Lord, Herbert Chief Engr.. 
Madison Met Sewerage Dist., 
104 N. First St., Madison 4, Wis 
(Cen. St.) 2 
Lorenz, Dr. K. P.. Chem. & Bact.. 
Buck, Seifert & Jost, 114-57 
om 172nd St., St. Albans 12, N. ¥ 
Loringer, Sylvester C., J 
2927 Copley 
Calif. (Calif.) 
ee Los Angeles Pub. Lib 
Angeles 12, Calif. (( 
Los Angeles Pub. Lil 
Calif. (Calif.) 
Lose, Charles 
Wastes 
Hope Rd 
(N.Y.) 
Losee, James R 
Pit, 25 R 
town, N. Y. (N.Y.) 
ee Louis, Janes L., Civ. Engr., Div. 
of Sew Dept Pub Wie 
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Lyon, Walter A., STEM, Ameri- | 


can Embassy, Bangkok, Thailand 
(Md.-Del.) 


Lyons, Ivor A., San. Engr., Hostrup, | 


Lyons & Assocs., 12052 Coyne St., 
Los Angeles, Calif. (Calif.) 

Lysten, Theodore G., Sale Engr., 
Minneapolis-Honeywell Regulator 
Co., 1136 Howard St., San Fran- 
cisco, Calif. (Calif.) 


Lytell, Bernard L., Pres., Lytell | 
& Colegrove, Inc., Drayton Plains, | 


Mich. (Mich.) 


Maass, Arthur, Supt., Sewage Trt 
Pit., 800 E. 3rd St., Rochester, 
Mich. (Mich.) 

Mabee, Leo L., Supt., Sewage Trt., | 
City Hall, Baker, Oreg. (Pac. 
N.W.) 


Macauley, J. W., Lehman Sewer | 
Pipe Co., Inc., 32 Court St., | 


Brooklyn, N. Y. (N.Y.) 


MacCallum, C., Cons. Engr., F. R. | 


Harris, Inc., 12 Reid Ave., Port 
Washington, L. I., N. Y. (N.Y.) 
MacCallum, Percy C., San. Engr. 


300 Colony St... W Hempstead, | 


N. ¥. (N.Y.) 
MacC allum, Rober, Engr., C. Mac- 
Cons. Ener., 12 Reid 
Port Washington, N. Y. 
N.Y.) 


MacCrea, J. M., Mfr. Agent, Chi- 
cago Pump Co., ay Oakland St., 
Syracuse 10, N. (N.Y.) 


MacDonald, J. D. - City Engr., 


City Engineer's Off., Edmonton, | 


Alberta, Can. (Can.) 
MacDowell, Rollin F., Cons. Engr., 


401 Chester-Twelfth Bldg., Cleve- | 


land 14, Ohio (Ohio) 
Mace, H. Harlan, Cons. Engr., Al- 


fred LeFeber & Assocs., Wood- | 


burn at Lincoln, Cincinnati 6, 
Ohio (Ohio) 


Mace, Robert C., Box 1741, Ft. | 


Worth, Tex. (Tex.) 


MacFarland, Don, Dist. Sales Mer., | 


Pa. Salt Mfg. Co., 2328 Buhl 


Bldg., Detroit 26, Mich. (Mich.) | 


Machamer, Andrew W., see Chef- 
Boy-Ar-Dee Div., American Home 
Foods, Inc. 


MacIntosh, Ray B., Chief Oper., | 
3743 East St., Bremerton, Wash. | 


(Pac. N.W.) 

Mack, Frank, Plt. Oper., Mitchell 
Field, 228 Washington St., Frank- 
lin Sq., L. 1., N. ONLY.) 

Mackenthun, Kenneth M., Pub. 
Health Biol., State Bd. of Health, 
Ross St., Madison 5, Wis. 


Mackenzie, Douglas C., City Engr., 
Rm. 211, City Hall, Pasadena, 
Calif. (Calif.) 


MacKenzie, James M., Town Engr., 


64 Clarence St., Port Colborne, | 


Ont., Can. (Can.) 


MacKenzie, Vernon G.,  Off.-in- | 


Charge, — Environmental Health 
Center, USPHS, 1014 Broadway, 
Cincinnati 2, Ohio (Fed.) 


Mackin, John C., San. Engr., 3865 
Nakoma Rd., Madisen 5, Wis. 
(Cen. St.) 


MacLaren, James F., Ton# Engr., 
James F. MacLaren Assocs., 705 
Yonge St., Toronto 5, Ont., Can. 
(Can.) 


MacLaren, James W., Cons. Engr., 
James F. MacLaren Assocs., 705 
Yonge St., Toronto 5, Ont., Can. 
(Can.) 


Maclean, Donald G., Cons. Engr., ' 


MacLaren Assocs., 705 
Yonge St., 
(Can.) 

MacLean, John R. B., Sales Engr., 
977 Aqueduct St., Montreal, Que., 
Can. (Can.) 

Maclennan, William E., Megr., Bd 
of Wks., City Hall, Donald St., 
Ft. William, Ont., Can. (Can.) 

MacNaughton, D. T., Supt., Pub 
Wks., Main St., Geneseo, N. Y 
(N.Y.) 

MacNicol, Nicol, Commr. of Wks., 
Forest Hill, Ont., Can. (Can.) 

MacPherson, William 


Toronto, Ont., Can. 


J., Jr. San 
Engr., State Dept. of Pub. Health, | 
Bur. of San. Engrg., 1337 Uni- | 


versity Ave., Apt. 2, Berkeley 2, 
Calif. (Calif.) 

Macri, A. J., Supt., Sewage Trt. 
Pit., 22 N. 3rd St., Hammonton, 
N, J. (N.J.) 

Madarasz, M. F., San. Chem., Wat 
& Sewage Lab., Ford Motor Co., 
14874 Seymour, Detroit 5, Mich 
(Mich.) 


Madrid, City of, c/o City Clerk, | 


City Hall, Madrid, Iowa (Iowa) 
Maga, John A., Sr. San. Engr., State 

Dept. of Health, 5 Broadview 

Terrace, Orinda, Calif. (Calif.) 


Magee, William J., Chief of Lab., | 


State Dept. of Pub. Health, 541 
State House, Boston 33, Mass. 
(New Eng.) 

Maggiacomo, S., Anti-Chem. Ltd., 
3583 Dundas St., W., Toronto 
9, Ont., Can. (Can.) 

Magnuson, F. J., City Engr., 624 
Garfield Ave., N. Mankato, Minn 
(Cen. St.) 

Maguire, Charles A., Cons. Engr., 


Charles A. Maguire & Assocs., | 


1015 Turks Head Bldg., Provi- 
dence, R. I. (New Eng.) 
Magwood, W. H., City Engr., Corn- 
wall, Ont., Can. (Can.) 
Mahaffey, John E., ~ Engr., 
Fayetteville, Ark. (Ark.) 


Mahler, Thomas J., Chem. Engr., | 
Picatinny Arsenal, 55 Rainbow | 


Trail, Rainbow Lakes, Denville, 
N. J. (N.Y.) 

Mahlie, W. S., Chem., City Wat. 
Dept., P. O. Box 870, Ft. Worth, 
Tex. (Tex.) 

Mahoney, Francis R.. Jr., Sales 
ag Mills Engrg. Co., 10 High 

, Boston, Mass. (New Eng.) 
aan Franz J., San. Engr., USPHS, 
5513 Fairglen name, Chevy Chase 
15, Md. (Fed 

Mailloux, D., Supt. of 
Sewage, Box 97, Sturgis, S. Dak 
(S. Dak.) 

Main, Ralph A., Civ. Engr., 355 
Henrietta St., Birmingham, Mich 
(Mich.) 

Main, Thomas C., Cons. Engr., 
Main & Rensaa & Minsos, 3° 
Dunblaine Ave., Toronto 12, Ont., 
Can. (Can.) 

Maine, Carleton A., State Engr 


State Dept. of Health, 331 State | 
I 


Off. Bldg., Providence 2, 
(New Enz.) 
Mair, W/Crd. R. C., Staff Off. , 
Cons. Engr., Box 8, R. C. A. 
Station, Trenton, Ont., Can (Can). 


Maisel, Emanuel, San. Ener., Ameri- | 


can Well Wks.. 1110 Grand Blvd., 
Aurora, Ill. (Cen. St.) 


Makepeace, W. H. E., Sewage Engrs. | 
Off 


.. Leek Rd., Stoke-on-Trent, 
Staffords., Eng. (ISP) 


2 Osmo A. P., Chief Engr., 
I. Jalavatie 2, Helsinki, 
Finland Eng.) 

Maldonado, Ardis, Sales  Engr., 
Pacific Clay Products, 852 Screen- 
land Dr., Burbank, Calif. (Calif.) 

Mallery, J. C., Asst. Supt., Los 
Angeles Co. Sewer Maint., 4822 
N. Dunsmore Ave., La Crescenta, 
Calif. (Calif.) 

Mallmann, Dr. W. L., Prof. of 
Bact. & Pub. Health, Mich. State 
College, E. Lansing, Mich. (Mich.) 

Mallory, Edward B., Cons. Engr., 
169 Clinton Ave., Tenafly, 
N. J. (Pa.) 

Malone, Clarence L., Supt., Wat 
& Sewage, Hughes Springs, Tex 
(Tex.) 

Malone, J. R., Chem., Wat. Dept.. 
N. Gregson St., Durham 

maak R. Cons. Engr., Palmer 
& Malone, Sumter, S. C. (S.C.) 

Malony, W. L., Cons. Engr., Symons 
Bldg., Spokane 8, Wash. (Pac 
N.W.) 

Mamroth, M. W., Cons. Engr.. 
Manroth & Roston, 11-12 Calcutta 
House, Loveday St., Johannesburg. 
S. Africa (ISP) 

Maneri, Charles S., Asst. San. Ener., 
State Health Dept., 44 N. Pine 
Ave., Albany 3, N. Y. (N.Y.) 

Manganelli, R. M., Res. Asst., Dept 
of Sanitation, Rutgers Univ . New 
Brunswick, N. J. (N-.J.) 

Manger, John P., Sales Engr., 
filco Inc., Tucson, Ariz. 233 
Hunter St., Battle Creek, Mich 
(Mich.) 

Mann, Alfred H., Oper., Sewage 
T Pit., 111 N. 18th St., Olean 
N. Y. (N.Y.) 

Mann, Karl M., Pres., 
perd-Mann Publishing Co., 24 W 
40th St.. New Vork, N. Y. (NLY. 
Assoc.: Dual—N 

Mann, Uhl, T., Supt. Sewage Trt 
Pit., Onondaga Pub. Wks. Comm 
425 Cherry St., 

Mannes, Conrad 0., Citv 
Kelso, Wash. (Pac. N.W.) 

Manning. Frank G.. Chief Engr.. 
Citv Hall, Jersey City, N. J 

(N.J.) 


Case-Shep- 


Syracuse 10 


Mansfield. Clifford Ener. Fay, 
Spofford & Thorndike. 14 Menoum 
St., Melrose, Mass. (New Eng.) 


Mansfield, M. G., Vice-Pres., Morris 
Knowles, Inc... Sth Ave & Smith- 
field St.. 1312 Park Bldg., Pitts- 
burgh, Pa. (Pa.) 

Mansur, Cline, Cons. Ener., Owen, 
Mansur & Steele, 1642 S. Boston, 
Tulsa, Okla. (Okla.) 


Manteca, Citv of, c/o City Clerk, 
Manteca, Calif. (Calif.) 


Manter, Paul R.. Jr.. Asst. Supt.. 
Sewage Disp. Pit.. 00 Kilmer Ave 
Taunton, Mass. (New Eng.) 

Manteufel. Lawrence A.. Oper., Sew- 
age Trt. Pit.. 1202 Elm S&t., 
Wausau, Wis. (Cen. St.) 

Manthorp, F. G., Vice-Pres.,*1/C of 
Fnere., Ieffrev Mfe. Co.. P 
O. Box 428, Montreal, Que, Can 
(Can.) 

Mantor, Ray, Chief Oper., Sewage 
Trt. Pit., 115 Pennsylvania Ave., 
Delaware, Ohio (Ohio) 

Manuell, William K., Supt., City 
Pub. Wks., City Hall, Grass Val- 
ley, Calif. (Calif.) 


Sages 
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: 
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Civ. Engr., Lager 
Goteborg, Sweden 
Engr., Infil 
Monroe, La 


Martin, Benn S., Richmond- 
Sunset i Pit., 4545 
Lincoln ay r rancisco 22 


Chem., Mun 
N. 18th St., 
Towa) 
Martin, Francis J., Supt., Pub 
City Hall, Westfield, Mass 
Eng.) 


Sewage 
Marshall 


Wks., 
(New 


Martin, H. Fred, Fi 
filco In 3803 
+, Houston 2, Tex 
Martin, Paul 
Homestead 
1, Box 
Coraoy 
Dual—W 
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Wks. Plt 


of Wat 
Agency 
, Washington 


State 


Dept 


“hem., Univ 
Hall, Seatth 
Wash 

ym, Carl 
Cyanamid 
Blyd., Charlott (N.C.) 

Mason City, City of, c/o Supt. of 
Sewage Wk S. Del. Ave 
Mason City (lowa) 

Mason City, City of. Att Clifford 
W. Hamblin, 19 S. Del. Ave 
Mason City, Iowa (Iowa) 

Mason, Clyde P., Cons. Engr.. 507 

\ Lexington, Ky 


American 
Wilkinson 


Engr Dept of 
368 Merton St., 
Toronto, Ont can. (Can.) 
Frank RB ipt. of Sewers, 
Providence J. (N.J.) 
Joseph Chem. Res., 
yan Univ +45 West St., 
iddletown, (New Eng.) 
Mass-lli, Nicholas W., State 
State Wat. Comm., 92 
Rd., Middletown, Conn 


ng 


Mason, 


New 


Conn 


Chem 
Barbara 


(New 


Massey, G. 


Hubbard, Cons. Engr., 
Ford Bldg 


Fairfax, Va. (Va.) 
John R Field Rep., 
r Pipe Assn., Inc., P 

Box 76, N. Woodstock, Conn 

New Eng.) 

Mastrogianakis, Nick, Reg. San 
Engr., State Bd. of Health, 1544 
Hubbard St., Jacksonville, Fla 
(Fla.) 
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Mastropiero, Robert, Partner, Mastro 
Contracting Co 19 Broadway 
Monticello, N N.Y.) 

Masuda Terry T., Asst. Pub. He 
Chem., 


Sanitatio Ss 
of Pub 34 43rd 
San Francisco, Calit 


Matalas, } las C., Res. Asst 
N.C te College, 308 4th, Box 
3134, Stat ollege, Raleigh, N. ¢ 

Mather rthur, Jr., Cons 

Cranston 


Co., 309 Wester: 
hell, S. Dak. (S. Dak.) 
st. Pit. Oper 

f Pub. Wks 

Garden City 


Mathews, Dean S., Jr. Engr , State 
Dept. of Health, 1406 E. Allen 
Ave., Ft. Worth, Tex. (Tex.) 

Mathews, Everett R., Chief San 
Chem., Zia Corp., 2137 C 43rd 
St.. Los Alamos, N. Mex. (S 
Dak.) 

Mathews, George M., San 
Fay, Spofford & 
Parkway Rd., § 
(New Eng.) 

Mathews, Kenneth I 
Box 716, Ellensburg 
NOW 


) 


Engr 
Thorndike, 2 
Stoneham, Mas 


Chief Oper., 
Wash. (Pac 


Mathews, Michael B., 
Pit., City Sewage Trt 
San 
(Calif.) 

Mathews, 


Oper., Power 
Wks., 2831 
Diego 2, Calif 


Supt., Gary Sar 
Box 388, Gary, Ind 


m Sewaur 


Jefferson, 


Engr., State 
36 Lexington 


Partner, Mattern & 
Engrs., Roanoke, Va 


Oper., Allenw 0d 
Pit.,  Allenwood 


Matthews, Willard, San. Engr., Rush- 
ight Automatic Sprinkler Co 
6816 Tillamook, Portland 
13, Oreg. (Pac. N.W.) 
Mattison, Stanley A., 
Niagara Alkali Co 
» New York 17, 
Gordon E., 


Sales Rep 
60 E. 42nd 
N. ¥. (N.Y.) 
Engr., State 


Lawrence, 

Maurer, Joseph A., Civ. Engr., 
N. 11th St., Reading, Pa 
Mauro, Joseph L., Jr., Supt., Sew- 
ge Trt. Plt., 501 Prospect Ave., 

Asbury Park, N. J. (N.J.) 

Mautner, Henry M., Mer., N.E 
Sales Off. Builders-Providence, 
832 Little Bldg., Bo 
(New Eng.) 


1307 
(Pa.) 


ton 16, Mass 


John, Dir. of Utils., 
Ypsilanti, 


1105 
Mich 


Donald C., Partner 
Engr., Ayres, Lewis, 
May, 500 Wolverine 
Arbor, Mich. ( Mich.) 

May, Harold L., Engr., Wat. & 
Sewer Div., City Hall, Palo Alto, 
Calif. (Calif.) 


& Cons. 
Norris & 
Bldg., Ann 
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bee Marbry, A. \ Pre Marbry & Martin, Frank, Dist. Mxr., Wallace ; 
Johnson, I ( Engr., 209 & Tiernan Co., Inc 4225 Hamp 
ma N. Cross St., R n, Hl. (Cen ton Av St. I Mo. (Mo.) : 
st) Martin, George W., Supt., Sewage 
Marcotte B W Dept. of Prt. Plt., Box 247, Green Bay 
bis Health, AMOS, Abitibi Co.. Ou Wis. (Cen. St.) Dey 
as vec, Que., Can. (Can Martin, H. E., Supt., Wat. & Sew Ave ¢ 
te Mariner, W. S., Proj. Engr.. Met age, City Hall, Woodland, Cali (Ca 
alf & Edd Dedham St, (Calif 
Dover, Mas New Eng.) eld Engr In- 
i ne 1 
Marini, I. Rivera, P. R Aqueduct lain St., Suite 
& Sewer Auth, Box 4 lex.) 
San Juan 12, P. R. (P.R.) Sales Mgr. 
a Div. of Intnl. Health, Fed. S Grade Rd., New En 
ae urity Agency Bldg N Rm hio & Pa Mather, Edward K Cor Engr ae 
4713, Washington 25, D Fed.) Dakota Er 
° . ide t 
Markland, Ake, Civ. Engr. Vatter Supt... Wat Bldg., Mi 
bygznadsbyrin Humlegardsgatan 2 } Ariz Ariz.) Mathers, G 
a Stockholm, Sweden weden Martin, Ronald F., Asst. ¢ ty Engr., Nassau : 
Marks, Henry ( Dir., Chem. Res City Hall, St. John’s, Newfound- 
Ra: Wallace & Tiernan ( Inc., 2 land (Can.) : 
Mitchell Pl., Glen Ridge, N. J Martin. Syl San. Ener 
N.Y.) USPHS, I Poll. Contr. 
“S Marks, Roy, Phillips Chem. Co Fed. Sex Bidg., S., : 
Box 792, Pasader Tex lex.) Rm. 4222 
Marquardt Prof Dr.-Ing I (Fed.) 
Lutherstr. 10, Stuttyart-Bad inn Martin, William C.. Chief Chem., 
ie Statt, Germany (Germany) Moraine Paper Co., W. Carrollt % 
Marr, R. B., Mer., Naugatuck Ohio (Ohio) 
Chem Ltd Elmira, Ont Can Martir William H., San Enegr., 
= Can State Dept. of Pub. Health, 418 
ne Marra, Peter S., San. Ener , Nus Sixth Ave., N., Nashville, Tenn t 
baumer, Clarke & Velzy In 218 (Ky.-Tenn.) 
Beer Smull Ave N. Caldwell, N. J Martinez, J. E Instructor, San ‘. 
N.J.) Engrg, Univ tf N. Mex 2828 
Marsden, G. R. C., Mgr, Burs Kathryn Ave, Albuquerque, 
Sewage Whks., Blackford | Bridg N. Mex. (Rky. Mtn.) 
Bury, Lancs., Eng. (ISP) Marum Edmond Ci Engr., 
Marsh, Edward Lead Oper., P. O. Box Tucson, Ariz 
Sewage Trt. Wks., 5255 Rex Ave. Ariz.) | D P.O 
ae San Diego 5, Calif. (Calif.) Marx, Frank, Supt. of Sewers, High- (Cen. St.) : 
a8 Marshall, E. A., Supt., Sewage Trt land, N. Y. (N.Y.) Mathis, Alice L, Oh : 
Pit., 167 Lafayette Ave., Geneva. Marx, George, Dir., = of Trt 827. 
N. Y. (N.Y.) Health, D of San. Phoenix, Ariz. (Ariz.) 
ze Marshall, J. C., Supt.. Sewage Trt Capitol Bldg Phoenix, Ariz Matter, L. D., Dist ; 
Pit., 209 Mason St., Charley (Ariz.) | Dept. of Health, iii 
Mich. (Mich.) St., Harrisburg, Pa 
4 Marshall, W. B., Chain Belt Co., Mattern, G : 
Milwaukee, Wis. ( Assoc.) Mattern 
Marshall, William D., Rep., Mathie- (Va.) 
ee son Chem. Corp., 117 Edgewood Matthews, Frank, i 
ae Rd., Ardmore, Pa. (Pa.) Hosp. Sewage 
zh Marshalltown, City of, Att: L. F, N. J. (NJ 
Skorezeski, Supt Sewage Wks., 
= Marsland, S., Engrs. Off., W. Hall 
a Rd., Kew Gardens, Richmond. 
Surrey, Eng. (ISI 
Marston, Frank A., Partner, Metcalf 
& Eddy, 1300 Sta Bldg.. Bos- 
ton 16, Mass 
rtenson il > , 
(Sweden) 
Marti, George, 
(Ark.) 
Martin, Alexander G., Councilman 
eet Town of Tonawanda, 51 Meadow 
Lane, Kenm 23, N. ¥. (N.Y.) 
Martin, Arthur E., Util. Coordi- 
=f nator, Shell Chem. Cr tp P.O 
Box 211. T n Cal Calif.) 
Max 
: 
(M 
| 
; 
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May, Laurel F., Chem., Standard | McCaughan, Frank A., Cons. Engr., | McDonald, F. L., Chief San. Engr. : 
Ultramarine Co., Huntington, W. & Partner, Myers & Noyes & | State Bd. of Health, 1725 N ao 
Va. GW; Va.) | Assocs., 320 Wilson Bldg., Corpus Monroe, Little Rock, Ark. (Ark.) i 
ss Mayer & Co., Oscar, Att: Librarian Christi, Tex. (Tex.) McDonald, G. S., Civ. Engr., Sit e. 
: —DHN, Madison, Wis. (Corp. | McClain, E. C., Supt. of Sts., 1552 Herbert Humphries & McDonald Pics 
; Cen. St.) | Second St., Lebanon, Oreg. (Pac. Park Chambers (opposite Lady 7 
ia Mayeron, Harry, Civ. Engr., G. M. | N.W.) 4 
: Orr Engrg. Co., 1004 Marquette | McClave, S. Wood, Jr., Cons. Engr., dgbaston, Birmingham 16, Eng BL, 
° Ave., Minneapolis, Minn. (Cen. | McClave & McClave, 600 Gorge ais R pas 
St. ., Cliffside Pk., N. N | McDonald, Jo )., Oper., Sewage o 
Maykoski, Lt. Robert T., San. & | McClenahan, W. T., San. Engr, artford | Te 
7 Ind. Hygiene Engr., 92nd Medical | Chicago San. Dist., 910 S. Miche | Springfield, Mass. (New Eng.) a 
Group, Fairchild Air Force Base, | igan Ave., Chicago 5, Ill (Cen. | McDonald, Joseph P., Supt., 121 a 
4 Fairchild, Wash. (Pac. N.W.) St.) } N. Duke St., Lancaster, Pa. (Pa wt 
Maynard, Stuart B., Asst. Engr., | McClendon, J. P., City Engr., City | McDonald, M. C., Chem., A. C 
Ayres, Lewis, Norris & May, 2796 | Hall, Franklin, Ky. (Ky.-Tenn.) Lawrence Leather Co., 10 Sawyer a 
Kenilworth Dr., Ann Arbor, Mich. McClintock, John H., Chem. Engr., |  St-, Peabody, Mass. (New Eng.) i 
(Mich.) | Humble Oi] & Refining Co., 305 | McDonald, N. G., Cons. Engr 
Mayne, Arthur H., Cons. Engr., U. | Lakewood Dr., lKaytown, Tex. | Gore & Storrie, 1130 Bay St on 
Ernest Nelson & Assocs., 603 | (Tex.) Toronto 5, Ont., Can. (Can.) c. 
: Builders Exchange Bldg., Portland | McCloskey, C. A., Dist. Sales Maer., | McDonnell, George H., Engr., Tigh oa 
4, Oreg. (Pac. N.W.) | Pa. Salt’ Mfg. 'Co., 125 Market | & Bond, Engrs, 9 W. Summit jee 
: Mays, Tommie J., Supt., & Chief | St., Paterson, N. J. (N.J.) | Ave., S. Hadley Falls, Mass os 
Oper., 718 E. Cypress St., Santa | McColl, Eli S.. Investigator, Refiners | N.Y.) 
a Maria, Calif. (Calif.) | Comm. on Wastes Disp., 2424 E. | McElthaney, Harry W., Head Shift me 
: Maytag Co., Att: Wayne L. Gasper, 2nd St., Long Beach 3. Calif Foreman, Talon, Inc., Plt. 7 ye 
Chem. Engr., Newton, Towa | (Calif.) | Meadville, Pa. (Pa.) 
(Towa) | McConnell, Otis, Supt., Wat. & | McEntee, Harry E., Supt., Wat. & + 
- McAdams, B. A., San, Engr., Rader | Sewage, Cotton Plt., Ark. (Ark.) | Sewage, 315 S. Broadway, Mt —_ 
Engrg, Co., 3411 S.W. St., McCoombs, J. A., Town Enegr., | Clemens, Mich. (Mich.) 
Miami 32, Fla. (Fla.) | ~ Town Hall, Kenora, Ont., Can. | McEwen, S. J., Megr., Pub. Utils ad 
: McArthur, | Franklin, 46 Burnham- | (Can.) | Comm., Palmerston, Ont., Can 
Toronto 18, Ont., | ygeCormack, T. K., Sr. Pub. Health | (Can.) 
Engr., Nassau Co. Dept. of | McFarland, William H., Cons. Engr 
McAuley, William F., Supt., 620) Health, 770 Brian Lane, Seaford, 333 Front St., Binghamton, N. ¥ a 
i Atlantic St., Bridgeport 4, Conn.! (N.Y.) (N.Y.) 
McCormack, T. P., Oper., Sewage | McFarlane, Lucius P., Supt., Rds 
McBrayer, Mrs. Ruth, Asst. Sales | ~ Disp. Pit., P. ©. Box 1295, & Wks. Off., Black River P. O.. ay 
Co., Belle, | Monterey, Calif. (Calif.) Jamaica, British W. Indies (Fla.) 
.. | McCormack, Thomas J., Sales Engr.. | McFarlane, Walter D., Sr. Assoc 
McBride, George A., Megr., Detroit Pacific Flush Tank Co., 87-42 Civ. Engr., Dept. of Pub. Wks as 
Off., Infilco Inc., 1370 Harvard. | Elmhurst Ave., Elmhurst, Queens 14365 Marlowe Ave., Detroit 27 a 
Grosse Pointe, Mich (Mich.: | MV. Mich. (Mich.) 
aren, | McCormick, J. L., Oper., City | McFaul, W. L., City Engr., City 
icBrien, S. Supt. Pub. Utils Engrg. Dept., 6736 21st St., S.W Hall, Hamilton, Ont., Can. (Can. 
Aylmer, Ont., Can. | Seattle 6, Wash. (Pac. N.W.) McGaughy, John B., & Assocs 
c | McCrady, MacHarvey, Chief 21st St. at Llewellyn Ave., Nor 
Labs., Ministry of Health & Social folk, Va. (Corp. Va.) 
School o ngrg., iv. Engrg. | = ( : : 
Dept., Manhattan College, New | Welfare, 89 Notre Dame, FE McGauhey, P. H., Prof. of Civ ei 
York 71, (NY.) | Engrg... Richmond Field Sta 
: AeC os s | McCreery, Thomas W., Southern Univ. of Calif., 1301 S. 46th St ing 
McCabe. Leland J.. Jr., San. Engr. | "Sales Mer., U. S. Pipe & Foundry Richmond, Calif. (Calif.; Dual an 
USI . Box 270, Thomasville Co., 1711 First Natl. Bldg., Bir- Va.) ” 
Ga. (Fed.) | ingham 3, Ala. (Ala.; Dual—Ky.- 
em H | McCrystal, W. J., Jr. Asst. Oper., (Pac. N.W.) 
vironmental and., Army Sewage Trt. Plt.. 12 Park Ave McGillivray Ronald K Dit of 
Chem. Center, Md. (W. Va.) Verona, N. J. (N.J.) . Pub Wis Bay City Nich 4 a 
McCandless, Charles S., Civ. Engr McCue, J. S., Mer., Chester-le-St (Mica. y 
P.O. Ba | Sewage Wks., 41 Park Rd. Robert F.. Mfr. Rep 
Calif. (Calif.) | Chester-le-Street, Co. Durham 1 139 B Sells 
McCann, William R., Solvay Proc. | Eng. (ISP) 
Div., ‘Allied Chem.'& Dye Corp., | McCullough, John R., Sales (Ohi 
Box 61, Hopewell, Va. (Va.) Diamond Alkali Co, 842 Thorn 
McCannel, D. A. R., City Engr., |  St., Apt. $3, Sewickley, Pa. Gochen Rd., Fayetteville, Ark. 
: City Hall, Regina, Sask., | McCurdy, Alexander M., Chem (Ark.) m 
; (Can.) } Engr., Gen. Motors Corp., Fisher 
McCarthy, Douglas F., First Asst. | Body Div., 11-135 Gen. Motors ° Black "& Veatch, Box 55 Sta ye 
Engr., Sewer Sect., Dept. of Wks., Bldg., Detroit 2, Mich. (Mich.) te 
City Hall. T ra) | Cincinnati 25, Ohio (Nebr.) 
: (Con.) McCutcheon, James R., tre Sales McGrath, Edward J., Supt. of Sewer 
| Megr., Homestead Valve Mfg. Co., veal 
McCarthy, James J., Asst. Ener., Valve Div., 105 Virginia. Rd Easthampton, Ma 
Malcolm Pirnie Engrs., Inc., 1913 | R. D. 4, Pittsburgh 7, Pa. (Ohio Ng. 
Ave., Bronx 61, N. Y. | Dual—Ky.-Tenn. & W. Va.) a 
McDermott, Gerald N., USPHS, Ltd., S15 _ Waverly 
McCarthy, Joseph A., Chem., Environmental Health Center, Toronto 8, Ont., Can. « an.) \ 
Lawrence Experiment Sta, 4 Is 1014 Broadway, Cincinnati 2, McGuire, Carl D., Sr. Chem., Sew- 
: land St., Lawrence, Mass. (New Ohio (Fec.) age Trt. Wks., 448 Clinton St., aret 
: Eng.) McDermott, John F., Sales Rep., Columbus 2, Ohio (Ohio) ee 
McCarthy, R. E., Business Rep. 29 Cerdan Ave., Roslindale, Mass McGuire, J. M., Gen. Mgr., Assoc ~ 
3 Local 39, 1635 W. Sonoma St., (New Eng.) Chem., Ltd., 14 Darrel Ave., a 
Stockton, Calif. (Calif.) McDill, Bruce M., Asst. Engr.. Toronto, Ont., Can. (Can) = 
McCaslin, K. M., Sales Engr., State Dept. of Health, 302 State | McGuire, M. H., Gen. Mgr., Wat. & a 
= Amercoat Corp., 4809 Firestone | Depts. Bldg., Columbus 15, Ohio Light Dept., McMinnville, Oreg ae 
Blvd., S. Gate, Calif. (Calif.) (Ohio) (Pac. N.W.) io 
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McGuire, { iF | od, liam T., or | Mead Corp., Att: Librarian, Chil- 
Chem Sect t t f Tr 5 icothe, Ohio (Corp. Ohio) 
Health, Lansi M ch Sar go 2, Cali. | Meadows, C. A., Engr., C. A 
McH ( lerk wn ‘ Meadows & Assocs., 4 Grang 
d ' - Rd., Toronto, Ont., Can. (Can.) 
William J., Jr., Supt 
Streets & Pub. Improve- 
City Hall, Cedar Rapids 
ipt., Sewage 37 illing t ; E., Megr., Hinckley 
n St., Elmira, Toronto, nt., Can at ze ‘Fairleigh,’ Coven 
McMahon, James J., Ci ngr ’ . Burbage, Hinckley 
, Chem., Amer- 432 Blackmoor, troit’ (ISP) 
, 4023 Towle us ster W., Professional 
nd, Ind. (Cen. St.) I ahon alter per ew- ener 2 Woodlawn Ave., 
I Dir. of Pub é t . > > 
y Hall, Rm. 109, Battle 
h. (Mich.) 
McIntyre, Alex A., City Chem., 120 
N. Duke St., Lancaster, Pa. (Pa.) ast } Mechanik, Joseph, Cin 
Dir., Wat. & Chem McManamna , Pres it | Bd. of Wat. Suppl 
nola Ave i Colum- Wat. Supply Co., 373 rtley St., New York 3, 
vi Rd., London nt Medbery, H. Christopher, Chief 
McManus, H “ontr hem., Wat. Purif. Engr.. San Francisco 
Kilgore Mfg., festerville ic Wat Dept., Millbrae, Calif 


ilgore 


(Ohi ») 
S. Sew- | McMenamin upt ewa ledlan Pres., Mumford 
Flora St Trt. Pit 307 rose ve., dian 576 Wall St 
Bound Brook, N. J. Yinnipeg, Man., (Can.) 
McMillen, ipt eers, Bloom Twp 
Dis Nev ) 


Pasadena 
t Cons. FEner., 
Supt. usworth Ave., Pittsbu 627 Pyr lg., Little Rock 


Melander, Allan, Chief Pub. Health 
Off., Norrkoping, Sweden (Sweden 
ellish, Kenneth A., Dept. of Nat! 
Health & Welfare 545 Prince 
St., Truro, N 
McKenna, Box 808, Melton, James Ir., Oper., Sew 
ex (lex g T : 16528 Sth Ave., 
McKewen, Thomas D., Pub. Health, attle Wash. (Pace. 
4806 Westland Blvd Baltimore CNAME ner., ity 
27, Md. (Md.-Del.) 


M 


Mendelsoh 
of ; 
ritories, 
Washington (Md.-Del.) 
Asst. Oper., 
O. Box 335 

14, (Calif.) 
A.. Cons. Engr., P. O. 

cNitt, J. D riste abs ) 7, Tampa, Fla. (Fla.) 
ne Cons. Engr., W. C 
McOuattie, R. C ief 1 ) Engrs., 5 Exchange 

U. S. Steel Co Jation Tub 1 1., Raleigh, N. C. (N.C.) 

hi Dist. Fner., Dept 
lth, 307 Trafalgar 
g., Ottawa, Ont Can. (Can.) 
Civ. Engr., 
Rm. 700, 910 
Chicago 5, TM 


(New Eng.) 
Supt 


ith, Mfr f 
r Mercer Regd., 1100. Crais 
Claude E i ) Oakwood Bivd E., Montreal, Que., Can 
Testing Lab., Ro 888, scepsie, ‘ Meredith, E. C Asst 
/ Dept. of Health, 708 State Off 
Bldg., Richmond, Va. (Va.) 
Merkel, Paul P.. Cons. Chem. & 
Ract 1707 Olive St Reading 
Pa. (Pa.) 
Merkel, Dr. Ing. W.. Cons. Engr.. 
Im_ Kreuzer 26, Wicshbaden-Bie- 
sinux Falls Dak. (S brich, Germany (Germany) 
McWilliains, Clarence. “hie Merlo, Louis A., Tr., Sterling Constr 
Oper. of Sewage. 812 W lay, Co., Windsor, Ont., Can. (Can.) 
Santa Barbara. Calif ali Merman, Robert G., Asst San 
, Sunt. of Wks.. 83 Mead Corp., Att: Paul C. Ellis, Div Ener., Wat. Contr. Lab., Atlantic 
Swansea . Mer., Heald Div., Lynchburg, Va Refining Co., 3144 Passvunk Ave 
(Corp. Va.) Philadelphia 45, Pa. (Pa.) 


McKee, Elwood B., ( 

we Trt. Pit., 1436 \ 

Stockton, Calif. (Cal 
McKee, Frank J., San. J 4 
Foods Co., 1214 

beg Evanston, Ill. (Cen. St.) ( I izo H ts, Il. (Cen. St.) _ 
McKee, Jack E., Assoc. Prof. of | McMillin, | Woodrow W Paul | Meeser, George C., Vice-Pre : 
San. Engrg., Ci Engrg. Dept Beynon, 7 S.E. Lar ret} 

Calif. Inst. of Tech., 
4, Calif. (Calif.) 
McKeeman, Edwin C., 
Sanitation, 123 New Y 
Freeport, L. 1. 
McKimmon, W. S., C} 

Sect.. San Engrg. Div., 
pa of Health, P. O 
I 

Raleigh, N. C. (N.C) 

McKinney, Ross E., As 
Mass. Inst. of Tech., 
Whe St., Cambridge, Mass 

McKinnie, Murray B., 
age Trt. 2120 W 

Santa Rosa, Calif. (Calif 
McKinstry, FE. N., City Er 

Dakota Ave., Medford 
(Pac. N.W.) | 
Mclaren, Alfred M., Sales 
oud Fairbanks, Morse & C 
td Dublin Ave Los Ang 

Calif. (Calif.) 
McLaughlin, R. M., Dir.. J 
A Sanitation, Westchester C 

of Healtt ( 1 
M 

: 
MI 

M 
4 
3 
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Michels, S. S., Sr. Engr., Bo F.! Miller, Nathan, Asst. Civ. Engr., 


Merrill, E. I., Plt. Engr., Johns- 

Manville Corp., Manville, Mm. 3, | Goodrich Chem. Co., P.O. Box N. Y. City Dept. of Pub. Wks., 
(N.J.) | 2589, Charleston, W. Va. (W 5816 Spencer Ave., New York 71, 

Merrill, Walter E., Pub. Health| Va.) (N.Y.) 

Engr., State Dept. of Health, | Mick, Kerwin L., Supt. & Chief Miller, Norman A., Oper., Sewage 
511A State House, Boston 33, | Engr., Minneapolis-St. Paul San Trt. Pit., Wayne Co. Rd. Comm., 
Mass. (New Eng.) | oo P. O. Box 3598, St 7 1 4733 W. Jefferson, Trenton, Mich 
wri i Minn. (Cen. St.; Also see Min- (d 

Dist., City ‘Hall, Napa, Calif. | I , Miller, Paul C., Vice-Pres., Herbert 
(Calif.) Mickle, Charles T., Oper., Chicago Chem. Co., Vine St. & Murray 

Merryfield, Fred, Assoc Prof., San. Dist., 236 Mes Ave., River Rd., Cincinnati 17, Ohio (Ohio) 
Oreg. State College, Apperson Forest, Il. (Ce St.) Miller, Perry E., Chief, Ind. Wastes 
Hill, San. Engrg., Corvallis, Oreg Middleton, Prencis. M., 1134 May- Sect., Div. of San. Engrg., State 

9 (Pac. N.W.) | cliff Pl., Cincinnati 30, Ohio Bd. of Health, P. O. Box 98, 

Merryman, Harold W., Asst. San. | _ Fed.) Clayton, Ind. (Cen. St.) 

Engr., Lane Co. Health Dept., | Middleton, Joseph L., Sales Engr., | Miller, Robert E., Asst. Dist. Engr., 
Court House, Eugene, Oreg. (Pac. | Chicago Pump Co., 541 NI State Dept. of Health, 604 Sexton 
N.W.) | 62nd St., Miami, Fla. (Fla.) Rd., Columbia, Mo. (Mo.) 

Merwin, Joseph K., Chain Belt Co., | Mielke, John L., Professional Engr., Miller, Robert F., Professional 
10 High St., Boston, Mass. (New Ruekert-Mielke, 203 N. Grand Engr., 405 N. Lehigh St., Tama 
Eng.) Ave., Waukesha, Wis. (Cen. St.) qua, Pa. (Pa.) 

Merwin, Willard P., Supt., Sewage Mierow, A. W., see Sterling Pulp & = Miller, Russell E., Tech. Dir., Elec- 
Trt. Pit., 801 N. Main St., Mon- Paper Co. tric’ Chem. Co., 8001 Franklin 
mouth, Ill. (Cen. St.) Milam, J. H., City Engr., 1214 Blvd., Cleveland, Ohio (Ohio) 

Merz, H. Spencer, Supt., Sewage Myers Ave., Dunbar, W. Va. (W. | Miller, W. C., City Engr., 67 
Trt. Plt., 3227 W. Gate Pkwy., Va.) Gladstone Ave., St. Thomas, Ont., 
Rockford, Ill. (Cen. St.) Mileager, Ralph E., Hydr. & San Can. (Can.) 

Merz, Robert C., Assoc. Prof. of Engr., Mileager Well Drilling Co., | Miller, Willard H., Field Sales 
Civ. Engrg., Univ. of Southern 4630 W. Burleigh St., Milwaukee, Engr., Fairbanks, Morse & Co., 
Calif., 6045 W. 74th St., Los Wis. (Cen. St.) 4036 W. 146th St., Cleveland 11, 
Angeles 45, Calif. (Calif.) ~——" Henry J., rm of Civ Ohio (Ohio) 

Messer, Richard. Dir.. B f Si nerg., A & M lege of Tex., | Millerschoen, William F., 
‘of Health, 708 1011 W alton “lege Chem., Erie Co., Health Dept, 
State Off. Bldg., Richmond, Va. Tex. (Calif.) 100 Allendale Rd., Buffalo 15 
(Va.) Milinowski, Arthur S., Assoc., Buck, N. ¥. (N.Y.) 


“ande Seifert & Jost, 112 E. 19th St., Milligan, Francis B., Engr., Bur. 
New York 3, N. Y. (N.Y.) of Energ., State Dept. of Health, 
land, Ky. (Ohio) shes: Millan, Tomas G., P. R. Aqueduct | Harrisburg, Pa. (Pa.) 


Metcalf Ralph L. 2011 Auth., Humacao, P. R. | 
A Miller, Alden W., Sales Engr., Johns Gulf Blvd., St. Petersburg, Fla 
Metrovich, Mark E., Asst. Oper., S. Manville Sales Corp., 1833 N (Fla.) 
omen mw Pit., 615 N. Baker, 13th Ave., Phoenix, Ariz. (Ariz.) Milling, Martin A., Cons Engr., 318 
COM. Miller, D. L., see Atomic Energy | Donnelly Anderson, "Ind 
Metyko, Frank J., Cons. Engr., 406 | of Can., Ltd. (Cen. St.) 
Scanlan Bldg., Houston, Tex. | fitter, David R., San. Engr., Center | Mills, Benjamin, 11, Sales Engr., 
Pub. Wks. Dept., Quarters 10, Mills Engrg. High St.. 
Metz, Roy, Supt., Wat. & Sewage | N. T. C., Great Lakes, Ill. (Cen Boston 19, Mass. (New Eng.) 
Dept., Carthage, Ill. (Cen. St.) | St.) Mills, Ralph T., Supt.. Wat. Dept., 
Jess, Oper., Sewage Trt. | Miller, Develop- Southern Pines, N. C. (N.C.) 
Pit., R. R. 1, Goshen, Ind. (Cen. ment Engr., Sharples Chem., Inc., , ce 
St.) Wyandotte, Mich. (Mich.) Mills, Samuel R., Oper., Sewage 


Trt. Pilt., 323 E Martin Ave., 
Miller, Frank H., Chief Engr., Oak Hill, W. Va. (W. Va.) 


Metzler, Dwight F., Chief Engr., 


& Dir., Div. of Sanitation, Stat Hampton Rds. Sanitation Dist s 

Bd. of Health, Rm. 2, Marvin | Comm., 300 Plume St., Norfolk, 
Hall, Univ. of Kans., Lawrence, | Va. (Va.) 
Kans. (Kans.) | Miller, George, Civ. Engr., N.Y. Mil t. { 
Meyer, Frank X., E City Dept. of Pub. Whks., 115 | Milne, James W., Supt. of Sewers, 
1224 | Lenox Rd., Brooklyn, N.Y. 1930_ Kingsway . 
Nitro, W. Va. (W.Va) | ONY.) 


aan : Miller, Harold A., Owner, Mich. | Milne, Stanley A., Welded Products 
Hydrant & Valve Mfg. Co., 8747 Co., Caledonia, Ont., Can. (Can.) 
Brandt, Dearborn, Mich. (Mich.) | Milone, James, Pres., Milone & 


Meyer, Norcliffe, San. Engr., Box 


| 
: Miller, J. John, Cons. Engr., Kappe Tucci, Inc., 3215 South M S&St., 
Assocs., S. Stafford Tacoma, Wash. (Pac. N.W.) 
: Meyer, Paul .. Supt., Wat. & Arlington, Va. (Pa.) Miltner. E. F., Supt., Sewage Dis 
E. . Supt., Sewage p 
8 od Pit., City Hall, Walla Miller, John D., Oper., Sewage Trt. Pit., 205 City Bldg., Wichita 2. 
alla, Wash. (Pac. N.W.) | Pit.) Blakestee St., Bristol, | Kans. (Kans.) 
Meyers, Frederic R., Chem. Engr., | Conn. (New Eng.) | Milton, L. L.. Oper., Sewage Trt 


| 
Sveen Pedersen Sales Corp., 2536 | Miller, John S., Salesman, American Pit., Guymon, Okla. (Okla.) 
| 


Jackson Ave., Long Island City Cons ‘o., 297 arre > 
1, (Pa.) Oakland, Calif.’ (Cali) Milts, Harvey J... Sunt., 

Meyerson, Lawrence, Supvr., San. | Miller, L. E., Leo A. Daly Co., (Calif) 
Chem., Sewage Trt. Pit., 18445 | Architects & Engrs.. 633 Insurance 
Wes'moreland Rd., Detroit, Mich. Eldg., Omaha, Nebr. (Nebr.) Miner, Robert E., Lead Oper., Sew- 
(Mich.) Mill R I Se { age Trt. Plt., 953 Orma Dr., San 
* : > | Miller, LaRue L., Chief, Sect. 0 Diego 6, Calif. (Calif.) 

Michael, Fred C., Asst. Pit. Oper., | Eaviroame ental Sanitation, Div. of ‘ 
Pilgrim State Hosp., at of | Engrg., State Dept. of Health, | Minneapolis-St. Paul | San. Dist., 
Mental Hygiene, Holbrook, L. I., Lansing 4, Mich. (Mich.) Att: Kerwin L.| Mick, Supt,. 
| atitler, Leon’ V., Chem., Joint Mun 

Michaels, Robert K., Cons. Engr., | Auth of Wyomissing Valley Sew- op. 
202 Church & Main Bldg., Or- | age ‘frt. Plt., 324 McCleilan St., | ‘Minnick, L. John, see Corson, Inc., 
lando, Fla. (Fla. Reading, Pa. (Pa.) G. & W. H. 

Michelli, Joseph Oper.., a Miller, Maurice L., Cons. Engr., Minter, H. Glen, City Clerk, 44 
Trt. Pit., 205 S. Beecher St., 400-5 McDowell Bldg., Louisville Spadina Ave., Chilliwack, B. C 


Bessemer, Mich. (Mich.) 2. Ky. (Ky.-Tenn.) Can. (Can.) 


3 

an 

2 
Bis 
: 

pe: 

ne 


M 


R. R. 


State Farm 
i. (Cen. 
e San. Engr 
W. Rosemary Lane, 
Falls Church, Va. (Rky. Mtn.) 

Moellering, Grover E., Asst. Supt., 
Sewage Trt. Wks., Rock Island, 
Til. (Cen. St.) 

Moerk, F. N., 
Chelton Ave 
(NJ.) 

Moffatt, Allan G Asst Engr., 
Etobicoke Twp 23 Robinhood 
Rd., Toronto, Ont., Can. (Can.) 

Moffitt, William J 
L. A. 

Power 
Los ingeles 2 ‘ali (Calif.) 

Mogelnicki, Stanley J., Res. & De- 
velopment Engr., Dow Chem. Co., 
1512 W. Union St., Midland, 
Mich. (Mich.) 

Moggio, W. A., Res. Engr., La 
State Univ Engrg. Experiment 
Sta., Baton Rouge 3, La. (Tex.) 

Mohle, Verbandsdirektor, Martin- 
Luther-Str. 6, W.-Barmen, Ger- 


many (Germany 


Chem. Engr., 1301 
Philadelphia 26, Pa 


y J Supt. Wat 
Dept., Box 69, Frank- 
Mass. (New Eng.) 
itor, Edward P., Supt., Madison- 
Chatham Joint Meeting, P. O 
Box 41, Chatham, N. J. (N.J.) 
Bernard, San. Engrg., City 
Room 209, Grand Rapids 
(Mich.) 
Moinar, Louis A., City 
Rox 507 Culver 
(Calif.) 


Engr., P. 0. 
City, Calif 


y Clerk, 


Michel 
Co., 2045 Marshal Ave., 

St. Paul 4, Minn. (Iowa) 
Moor, W. C., Ind. Consultant 
Greene, Worth 9, Tex 
A., Oper., 
450 Green St., 


2610 
(Tex.) 
Sewage 
Royers- 


Moore, Supt., Sewage 
Trt Pit., 6th St., 
Sheridan, Ind. (Cen. St.) 

Moore, Edward W Assoc Prof., 
San. Chem., Harvard Univ., 112 
Pierce Halil, Cambridge 38, Mass 
(New Eng.) 

Moore, George S., § Wat 
Light Dept., Albemarle N 
(N.C.) 

Moore, George W., Dist. San. Engr., 
State Dept. of Health, 32 Park 
Ave., Latham, N. Y. (N.Y.) 

Moore, H. Carlton, Cons 
Metcalf & Eddy, 1300 
Bldg., Boston 16 Mass 
Eng.) 


Engr., 
Statler 


(New 


Moore, J. n 
Bicking Paper Mig 
Lancaster Ave., Downingtown, I 
Pa.) 

Moore Robert C Supvr. Engr 
Elson T. Killam, Engr., 68 South- 
ern Slope, Millburn, N. J. (N.J.) 

Moore, Robert L., Queen City Paper 
Co., Tipp City, Ohio (Ohio) 

Moore, Russell B Cons. Engr., 
810 N. New Jersey St., Indianap- 

Ind. (Cen. St.) 
we L., Cons 
Inc 
ld N 


Austin 
Co... 273 


Engr., 
1676 Broad 
J. (Rky 


March, 1954 


nas, Supt., Pub. Wks 
Lowell, Mich. (Mich 
Thomas Vice-Pres 
win Engrs., Inc., 2111 S. 7th 
Birmingham 5, Ala. (Ala.) 
W Allen, Chem, USPHS 
Broadway, Cincinnati 2 


Field Engr., 
Prod. Inst., 1965 
Alto, Calif. (Calif.) 
City Engr., Harts 
Donald P., Pres., Western 
Chem. Co., 4125 Sixth Ave 
Box 703, Altoona, Pa. (Pa.) 
. John B., Sr. San. Engr., 
‘onstr. Div., Metro. Dist. Comm., 
i Warren Ave., Marlboro, Mass 
yew Eng.) 
Supt., Port 
3, Port Hueneme, Calif. (Calif.) 
Morehouse, Harry W., Supt., Pub 
Wks., Orchard St., Wallkill, N. Y¥ 
N.Y.) 
Morehouse, W. W., Cons. Engr., 31 
E. Norman Ave., Dayton 5, Ohio 
{) 
C. D., Sales Engr., Infilco 
, 85 Everett St., Closter, N. J 


310 S 
(Rky 


C. B., City Engr., 
Deming, N. Mex 


. Clifford L., Mfr. Rep., 
St., Denver 2, Colo 


1921 
(Rky 


Morgan, Edward F., Jr., 
Wks., Hudson, Mass. (New Eng.) 
Morgan, George, Pres., Victaulic 
: of Canada, Ltd., 406 Hope- 
Ave., Toronto 10, Ont., Can 
-an.) 

Morgan, James H., 1107 MclIlheney 

Houston, Tex. (Tex.) 
Morgan, Philip F., Prof., State 
of Iowa, College of Engrg., 
Iowa City, lowa (Iowa; Dual— 
Cen. St.) 


Supt., Pub 


, 156 
Mass 
Eng.) 
, Lawrence R., San. Engr., 
Ste Bd. of Health, 802 “I” St., 
Laporte, Ind. (Cen. St.) 

Morin, A., Town Engr., 407 Blvd 
Melancon, St. Jerome, Que., Can 
(Can.) 

Morrill, Arthur B., San 
I.N.OS., Edificio Las 
Caracas, Venezuela, S. A. (Mich.) 

Morris, David R., Oper., Sewage 
Trt. Plt., Kirkland, Wash. (Pac 
N.W.) 

Morris, Edward P., 
& Operation, N.E. Sewage Trt 
Pit., Richmond St. & Wheatsheaf 
Lane, Philadelphia 37, Pa. (Pa.) 

Morris, Grover L., Supt., City Sew 
age Trt. Plts., Municipal Bldg., 
Oklahoma City, Okla. (Okla.) 

Morris, J. C., Co. Megr., Warwick 
Co., 119 Station St., Hilton Vil 
lage, Va. (Va.) 

Morris, J. Carrell, 
Harvard  Univ., 
Pierce Hall, 
New Eng.) 

Morris Robert _L., 
Analyst, State 
Medical Lab. 
Towa (Towa) 

Morris, T., Megr., Mountain Wat 
Supply Co., 15 N. 32nd St., Rm 
300. Philadelphia 4, Pa. (Pa.) 


Engr., 
Mercedes, 


Supt., Maint 


Prof., 


Enegrg., 
Mass 


Assoc. 
San. 
Cambridge, 


Prin. Wat 
Hygienic Lab., 
Bldg., Iowa City, 


Misner, David } Sales Engr, Eng Moore 

R. Swar y New 4 i372 Box 

Boston 15, Mass Now I Cen 
Mo. Dis fH G 
Health Engre, A Sales Ene \ 
Jeffersor M NY. 1014 

Mitchan ( c N Eng 
Box 610, A En & ; 

Mitchell, F. Bu Eng 
P. O. Box } Fos 
New 1 
Mitcl H Mec 3 \ ssions 

St E. M Monks, Labs 

St., New York x i Alito Sana- 

4 Mountain, Pa. (Pa) : 
City Dey Wat. s G San. Engr., 

8 Gas & I 228 Un sity SPHS : way, Cincin- 

Ave., Bronx, New York 68, N. \ 
NA Walter Engr, Wat 

Mizer, E. R., see A “or Wks. & § Sew Bd., P. O 
Deen x Montgomery, A Ala.) : 
Haven & Emerson 40 Leader Harry f Sewers, 
Bldg., Cleveland, $25 First G port, N. 

Modak, N. V., City Engr., Bombay 
Municipality, “Udyam’ Nr. Ski- Mons H 4 Engr., 

eee vajepark, Bombay 28, India (ISP Green Giant Co, LeSueur, Mint NJ 

MoehIman, David D., Sr. Engr Morgan 
Wat. Dept 1823 Ewing, Apt Mons Ralph E., City Engr., Rm | 
ce 12C. Houston 4. Texas (Tex.) l City Ha Rochester, Minn Mtn.) * 
ae Moehlman, Roger, San. Engr., Harris Cen. st More if 
me Co. Health Unit, P. O. Box 4104 Montgomery, W im, Sewer Service bl om 
Houston 14, Tex lex man, Court Pl., Cedarhurst, N. Y. 
Moehr, Lewis H., City Engr i N.Y.) 
Ps Biddle Ave., Wyandotte, Mich Monticello, City of, c/o City 

(Mich.) Monticello, 1 low = 

Moore, Harold, Sec., $.W., Suburban 

ae San. Dist., 11025 17th Ave = 
S.W., Seattle 66, Wash (Pac 
N.W.) 

MohIman, Dr. F. W., Dir., Div. 
of Labs., Chicago San. Dist., 
110 S. Michigan Ave., Chicago = 

Mtn.) 
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Morrison, H. H., Sales Mgr., Per- | Moya, Ing. Victor Jose, Cons. Engr., | Murray, DeVere C., Supt., Sewage es 
mutit Co., 517 Hamilton Natl Avenida Juarez, N° 60-207 y 208, | Wks. Pit., Box 112, Lake Odessa, ; * 
5 Bank Bldg., Chattanooga, Tenn. | Mexico, D. F., Mex. (Pa.) Mich. ( Mich.) eee 
(Ky.-Tenn.) Moyer, Jesse, Supt., Sewage Trt. | Murray, Dr. K. A., P. O. Box 4497 ae 
: Morrison, John H., Pres. & Chief Wks., 151 N. Cherry St., German. | Johannesburg, S. Africa (ISP) a 
Engr., Morrison Maierle Engrg.. town, Ohio (Ohio) Murray, Laurence W., Cons. Engr a 
: Co., 627 Monroe Ave., Helena Muckenfuss, C. H., Supt., Wat. & Rowat & Murray Engrs., Belmond an 
Mont. (Mont.) Sewage Pits., Aiken, C. (S.C.) lowa (Towa) 
r Morrison, Reginald A., Cons. Engr., | yfuckenthaler, M. A., Oper., Camp | Murray, Raymond H. N., Civ. Engr., es, 
Ginnity & Morrison, 39 State | Pendleton, 1829 Tremont, Nussbaumer, Clarke & Velzy, Inc 
Rochester 14, N. Y. (N.Y) Oceanside, Calif. (Calif.) 327 Franklin St., Buffalo, N. \ 
Morrissette, Willis R., Plt. Oper., | \guckini » (N.Y.) 
d pates Auth., Att: Harry L 
Box 584, Kelso, Wash Simon, Sec., 108 Isabel Ave Murray, Walter, 51 Fraser Ave 
‘ . (Pac. N. W.) Glenolden, Pa. (Corp. Pa.) City View P. O. Ottawa, Ont a 
; Morrow, Ben S., Engr. & Gen. | \fudge, Grant E., Assoc. Civ. Engi Can. (Can.) 
i Mgr., Wat. Bur., City Hall, Port- | ~ City’ Dept. of Pub. Wks., 16615 | Murrell, Norman E., Jr. San. Engr., a 
£ land, Oreg. (Pac. N.W.) Lamphere, Detroit 19, Mich Nussbaumer, Clarke & Velzy, Inc., -* 
: Morrow, L. W., Chem., A. C. | (Mich.) 273 Plainfield Ave., Floral Park x 
Lawrence Leather Co., England | ygudgett, C. T., Supt., Sewage Trt 
Newport, Tenn. |“ Pit., Muskegon, Mich. (Mich.) Musgrave, A. S. G., Mun. Engi 
y--henn. | Corp. of the Dist. of Oak Bay 
Muegge, O. J., San. Engr., State Be 
Morrow, T. L., Supt. of Wat., Nor- Municipal Hall, Oak Bay, B. ¢ 
; man, Okla. (Okla.) 57, Madison 2, Wis. (Cen. St.) Can. (Can.) a 
Morse, William A., Sales Engr., | yy City Muskatt, Hiram, A., Chief Eng 
Pacific Flush Tank Co., 21-A) Wayne Co. Drain. Comm., 3525 
Rye Colony, Rye, N. Y. (N.Y.; face. Man.. Can. (Can.) Barlum Tower, Detroit 23, Mich - 
Dual—W. Va., Pa. & New Eng.) sputter Neshaus, Dr-Ing., Baua 
Morton, Roy J., Waste Disp. sor. Stadtbaurat. a Mutzberg, F. Supt., Wat. Wks 
Health Physics Div., Oak Ridg Utils., Post Engrg. Div., P. O 
Natl. Lab., X-10 Area, Oak many) Box 751, Ft. Bragg, N. C. (N.C) 
Ridge, Tenn. (Ky.-Tenn.) a“ Myers. Charles C.. Supt.. Delmar- 
Mulle S.. Dit. yers, Charles Supt... mar 
Morton Salt Co., Att: T. S. Rader, pe. Elsmere Sewage Dist., Flint  Dr., 
Rittman, Ohio (Corp. Ohio) Philadelphia, Pe. (Pa.) R. F. D., Delmar, N. Y. (N.Y.) 
: Morton, William, Cons. Engr., | ygullinex, Charles D.. San. Engr Myers, R. H.. see Smith, Corp a 
Henry L. Gray Assocs., 1035 H. R. Green Engrg. Co., 208- A. O. 
Henry Bidg., Seattle 1, Wash 210 Bever Bldg., Cedar Rapids, | Mylnar, Joe P., Supt., Wat. & Sew - 
i (Pac. N.W.) Iowa (Iowa) | age Dept., Auburn Gen. Depot, x 
Moselowitz, H. G., Boro. Engr., \ “hic Rt. 2, Box 90, Sumner, Wash 
Boro. of Jamesburg, 7 Spring St., | (Pac. N.W.) 
New Brunswick, N. J. (N_J.) 
4 Mosely, H Bartleville, Okla. (Okla.) Nagane, Joc, 2415 W. View St 
Mosely, Harry H., Engr., Havens & | yqyyj Alte t. Mer. ny 
Emerson, 640 Leader Bldg., Cleve- | Los Angeles 16, Calif. (Calif.) 
; land, Ohio (Ohio) | Rt. 6, Box 12, Montgomery, Ala. | Nance. E. L., Pit. Oper... Wat a 
Moses, H. E., Chief San. Engr., (Ala.) Dept.. oor (NC.) 
State Dept. of Health, 1522 N. ygutyini > 1 «-ana | Nangle, B. A., Dist. Engr., Penning 
2nd St., Harrisburg, Pa. (Pa) “Architect, Ee 'Site toes | {08 Co. Health Unit, Rapid City 
Moses, James E., Foreman, Wat. & | Connecticut N.W., Wash- _S. Dak. Dak.) 
Sewage Dept., Durham, N. C. ington 6, D. C. (Pa.) Napier, Charles E., Charles E jot 
(N.C.) | Munro, Alexander D., Town Engr Napier Co., Ltd., 316 Russell Hill 
Mosmann, Dr. C. E., Chem. Engr., | Town Hall, P. O. Box 397. | Rd., Toronto, Ont., Can. (Can.) he 
: Neuwiesenstrasse, Meilen, Switzer- | Mufulira, | Northern Rhodesia, | Napier, Normand S., Oper., Prison ae 
land (Swiss) Africa (ISE) Sewage Disp. Pit., 1109 Seymour 
Mott, Charles A., City Engr., Bel- | Munroe, E. H., Supt., Disp. Pit, | _ A¥¢+ Jackson, Mich. (Mich.) % 
leville, Ont., Can. (Can.) | 18 Normana Ave., Toronto 10, | Nash, Jack L., Supt. of Utils., City A 
: Mott, Robert D., Supt., Trt. Plt., | Ont.. Can. (Can.) | _Hall, Hartford, Wis. (Cen. St.) oe 
so Central Contra Costa San. Dist., | Munroe, Henry F., Dir. of Res. & Nash, Norman, Asst. Civ. Engr ze. 
: P. O. Box 428 Walnut Creek, | Development, Proportioneers, Inc., N. Y. City Dept. of Pub. Wks re 
. Calif. (Calif.) 75 Paine Ave.. Cranston 10. R. I 1215 Frisco Ave., Far Rockaway, 7 
Moulton, E. Q., Lecturer in Civ. | (New Eng.) | N. ¥. OY.) 
Engrg., Univ. of Calif., Energ. | Munroe, Walter C.. Chief Engr Nassau Co. Dept. of Pub. Wks... Aa 
; a Bldg., Berkeley 4, Calif. (Calif.) | Anne Arundel Co. San. Comm.. | Att: Harold Sherman, Old County aa 
Moulton, Harold A., Oper., Sewage | Glen Burnie, Md. (Md.-Del.) Mineola, N. ¥ 
Trt. Pit., 316 Messer St., Laconia, | yfurd He 
N. H. (New Eng.) | Murdock, Herold Cons. Chem. | watt. Cash Register Co., Att: H. E 
Mountford, G. §., Minneapolis- vernon, Tucson, Ariz. (Ga.) Ohio (Corps —* 
Honeywell Regulator Co. 1900 sturdock. William J., San. Engr., | (corm: Ohio) 
Superior Ave., Cleveland 14, Ohio | Drexel Hill Rd Natl. Distillers, Att: R. L. Swain, 
(Ohio) Pa (Pa.) Co., State Rd., Ashtabula 
Mount Pleasant, City of, c/o Dept. | J P = 
of Sewers, Mt. Pleasant, Towa | Natl Refining Co., Att: C. F 
(Towa) | Vista Rd., Orinda, Cailf. (Calif) West, Glessner Ave., Findlay, 
; Mt. Vernon, Town of, c/o Dept. | Stinson Alvi R ] Dist. E Ohio (Corp. Ohio) ms 
of Sewers, Mt. Vernon, Towa: Wall, Alvin K.. Jr. Dist. Engr., | Natl. Supply Co.. Engine Div., Att: 
(Iowa) Co., Inc.. Box Harry F. Clark, P. O. Box 540 
¢ > 87, Winter Haven, Fla. (Fla.) Springfield, Ohio (Corp. Ohio) 
Mousel, Paul W., Cons. Ener., 602 | 
West’ B St... McCook, Nebr. | Murphy, Alvin R., Sr. Div. Mgr. Naucler, Olof, Chief Engr. In 
(Nebr.) Wallace & Tiernan Co., Inc., 922 dustrikemiska AB, Regeringsgatan a 
Moutrey. Curtis E., Supt. of Filt., | Knoxville, 109, Stockholm, Sweden (Sweden) 
City Wat. Dept.. P. O. Box 6005, | ae Neas, G. M., see American Viscose - 
Tulsa, Okla. (Okla.) | Murphy, Jeremiah J., San. Chem., Corp - 
: Mowbray, George A., Supt., Pub. | Fastman Kodak Co., 262 Stone | Neenah Paper Co., Att: Alan P ae 
Wks. 31 Hobart’ Ave., Port | __Rd., Rochester 16, N. Y. (N.Y.) Adrian, Tech. Dir., 652 Grove St.. 7 
Chester, N. Y. (N.Y.) Murphy, Reginald A., Oper., Sewage Neenah, Wis. (Corp. Cen. St.) ‘CZ 
x Mowry. R. B., Dist. Mgr., Wallace Trt. Pit., Willard State Hospital, | Neff, Nat H., Civ. Engr., Mat H. ; 
; & Tiernan, Inc., 1649 N. Bread Dept. of | Mental Hygiene, Wil- Neff, 13916 Euclid Ave., Garden a 
St., Philadelphia, Pa. (N.J.) lard, N.Y. (N.Y) Grove, Calif. (Calif.) 
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Wat. & 


sburg, 


Supt., 
I 


rederic 


City 
‘alit 


Sewage Trt. 


ens, Pueblo, 

Engr., 10 W 

Il. (Cen 
ealth, 
iefield, 


Ben 
Wash 


Pull- 


114 
Mich 


llage Engr., 
Tecumseh, 


Mer., Western 
Co., 811 W. 7th 
14, Calif. (Calif.) 

S. Pipe & 
Box 2651, 
(Pa.) 
“ommr 
Pit., 
Raci ne, Wis 
Wat. Wks., 
ighting, City 
(Tex.) 
ief Engr. & Gen 
gr., Sanitation 
Dists Rm. 239, 
Santa 1a, Calif. (Calif.) 
ub. Health 
Spencer, Iowa 
Myron in 
sion Twp n Sewer 

P. O. Box . Mission, 

(Kans.) 
Nemecsek, 


Engr., Mis- 
Dist. 1 
Kans 
Sales Engr., 
t 192 At- 
Hack: 


Dir., Dept 
C. State Col- 

_ Pharma- 


Nesselson, Eugene J 
Ave., Whiting, Ind. (Cen. St.) 
Neubauer, Milton J Chem., W 
Va Pulp & Paper Co., P. O. Box 

Neufeld, James C., City Engr., City 
Hall, 4th Ave S., Lethbridge, 
Alberta, Can. (Can.) 

Neumann, Ernest I 
453 E. Lake St., 
(Mich.) 

Nevada, City of, Dept 
Nevada, Iowa (Iowa) 

Nevitt, I. H., 

Trt. 


1524 Amy 


Mer., 
Mich 


City 


Petoskey, 
of Sewers 
N. Toronto 


7 Poplar Plains 
Ont., Can 


Sewage 
Crescent, 
(Can.) 

Newell, Elwin . Sales Engr., 
Belt Co., olmar, Pa 
Dual—N.Y.) 

Newell, George W., 
ing, State Dept. of 
Ohio Derts. Bldg., 
Ohio (Ohio) 


Link- 
(N.J.; 


Engr. in Train- 
Health, 


SEWAGE 


| Niles, 
301 | 
Columbus 15, 


AND INDU 


Newell, William A., 
Irt., 410 River 
Oreg. (Pac. N.W.) 

New Hampton, City of 

New Har 


Sewage 
Eugene, 


Supt., 
Ave., 


c/o Dept. 
pton, lowa 


ewlands, James A., wih. Henry 
uther Engrg. Co 11 Laurel 
. Hartford, Conn (New Eng.) 

ewman, Leo N Tosam Mfg. Co., 

Michigan City, Ind. (Assoc.) 

New Me xico State Dept. of Health 
Box N. Mex 
(Rky 

Newton, City of o J. G. Me 
Fadden, er Newton, lowa 
(lowa) 

Engr., 


Temple 
Pineland, 


Tex 


. Sec.-Treas., Energ 
1127 W. Washington 
Angeles 15, Calif 


(Md. 1.) 
, Sewage Tr 


York, 


Nichols, Dr Starr, — Chem., 
t Hy Madison 
412 


Prince 
rel, Md 


(Md.- 


Nichols, Robert 1 


chols 
Worth 2, T 
Nicholson, C. P., Village 

Pierce Hamburg, 

(N.Y.) 
Nicholson, R M., 

Town Hall, 185 F ifth St., 
Toronto, Ont., Can. (Can.) 

Nickel, Carl A., Oper., Disp. 
Box 441, Omak, Wash 

N.W.) 
Nicker rson, Robe 
om mbust ion 
Flash Dryer Dis 
. New York, 


Town 


Mech. Engr 
Superhe ater, 
0 Madi- 
(N.Y 


N. ¥ 


Mer 
140 Prince St., 
al, Que., Can 
Nicklin, H. S., City Engr., City 
Hall, Guelph, "Ont., Can. (Can.) 
Nielsen, S. P., Sales Promotion, 
Gladding- McBean & Co., 1500 
Ist Ave., S., Seattle 4, Wash 
(Pac. N.W.) 
Nielsen, Victor F 
Prod Co., 108 
Kingston, Ont., Can. (Can.) 
Nielson, Lyman J., Investig 
Contr. Comm., Rt 
Olympia, Wash 


Sales Darling 


Mont- 


Mgr., Allied 


Clarence St., 


zator, 
(Pac 


Nieman, Hubert W., San 
227% Judd St., 
(Cen. St.) 

Niersverband, Postfach 91, 
Germany (Germany) 

A. H., Supt., Sewage 
. Bay View Park, 2946 Dar- 
lington Rd., Toledo, Ohio (Ohio) 

Charles A., Dir., Div. of 

Sanitation, Suffolk Co. Dept. of 

Health, Bridgehampton, L. y 

GY.) 


i Designer 
Woodstock, TI 


Viersen, 


Trt 


STRIAL WASTES 
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Niles, Thomas M., San. Engr., 
Greeley & Hansen, 220 S. State 
St., Chicago 4, Ill. (Cen. St.; 
Dual—Va.) 

12th Naval Dist. 

77 Glorietta Blvd., 

Calif.) 

sson, Bertil, 
hamnsvagen 6 B, 
(Sweden) 

Nilssor John, Engr., Box 601 
Holmsund, Sweden (Sweden) 
Nilsson, Vilhelm, Chem.  Engr., 
Gorvalns Vattenwerk, Jokobsberg, 

Sweden (Sweden) 

Nixon, M B., Engr. of 
Sewage Dept., 301 City 
lanta 3, Ga. (Ga.) 

Nobbe, William J., Supt., 
Trt. Plt., Litchfield, Ml 
St.) 

Noe, Glenn, Chem. Engr 
Electrical Instrument Co., 
ton, Ohio (Ohio) 

Noel, Carl F., Engr. Rep., Ameri 
can Well Wks., 920 Grayson St., 
Berkeley 2, Calif. (Calif.) 

Noll, Lawrence E., Sales 
Diamond Alkali Co., 61 E. 
rence Rd Columbus 14, 
(Ohio) 

Noll, Richard E., San. Engr., Walker 
Proc. Equip., Inc., 102 Buell Ct., 
Aurora, Ill. (Cen. St.) 

Nollett, Frank, Supt. of 
Municipal Bldg., Bath, 
(N.Y.) 

Nordell, Carl H., Cons 
Chino Canyon Rd., 
Calif. (Cen. St.) 

Norgaard, John T., Civ. & Chem 
Engr., Brown & Caldwell, 17045 
roadway Terrace, Oakland 11, 
Calif. (Calif.) 

Norman, Noah N., 
USPHS, c/o 
San Salvador, 
(Fed.) 

Norris, Donald C., Sales Rep., J 
Manville Sales Corp., 205 
Bldg., Charleston, W. Va. 
Va.) 

Norris, Max L., 


San. Engr., 
Pub. Wks., 
Orinda, Calif 


( 
] 


Ni Lim 


Sweden 


Civ. Engr., 
Malmo, 


Sewers, 


Hall, At 


Sewage 
(Cen 


Triplett 
Bluff- 


Engr., 
Tor- 
Ohio 


Utils., 
N. 


Engr., 669 
Palm Springs, 


San. Engr., 
American Embassy, 
El Salvador, C. A 


Supt., Bd. of Pub 
Wks., S. Haven, Mich. (Mich.) 
North American Rayon Corp., Att: 
Lee R. Herndon, Head of Chem 
Lab., Elizabethton, Tenn. (Corp 

Ky.-Tenn.) 
Northover, A. C., Westport, Corner 
Brook, Newfoundland (Can.) 
Northrop, L. E., Mgr., Branch Off., 
Neptune Meter Co., 701 E. 3rd 
St., Los Angeles 31, Calif. (Ariz.) 
Northwood, Town of, c/o Conrad 
L. Olson, Supt., Sewage & St. 
Comm., Northwood, Iowa (Iowa) 
Norton, John C., Engr., John C 
Norton & Assocs., 415 Fifth St., 
Traverse City, Mich. (Mich.) 
Nosler, Richard F., Engr., M. N. 
Dannenbaum Co., 2421 S. Way- 
side Dr., Houston 23, Tex. (Tex.) 
Nothstine, Leo V., Assoc. Prof., 
Civ. Engrg. Dept., Mich State 
Univ., E. Lansing, Mich. (Mich.) 
Nottingham, M. C., Pres., M. C. 
Nottingham Co., 5933 N. Cloverly 
Ave., Temple City, Calif. (Calif.) 
Nunn, Henry E., Ener., Water & 
Sewer Dept., City Hall, Midland, 
Tex. (Tex.) 
Nusbaum, Isadore, 
Engr., State Poll. Contr. 
Comm. Reg. 9, Pearson St., 
Lemon Grove, Calif. (Calif.) 


Wat. Poll. Contr. 


ita 

i 

Neffendorf, Alfred, — 
Sewers, Box 

Tex (Te A.) 

ae Hall, Km 1, Santa Ana, ¢ 

(Calif.) 

Neilsen, N. P.. Supt, 

Colo. (Rky. Mtn.) 

Ne iman, W. T., Cons 
Douglas St., Freep 
St.) 

ie Nelle, Richard S., Pr A 
State Dept. of Pub : 
S. Park Ave., Sp 
(Cen. St.) 
Nelson, O., City Engr., 
man, (Pac. N.W.) 
Nelson, E. J., Vi Lumber ( : 
oe S. Evans St | (Tex.) 

‘ (Mict Newville, J. R 
Serv. Corp., 

Blvd., Los 

(Calif..) 

Nichalson, LeRoy §S., Sec.-Treas., 

Universal Septic Tank Co., 12 

N t 
Pit., 402 FE. King St., Pa 

(Pa.) 

Nichols, Arthur E., Supvr. Oper., 

a Westchester Co. Dept. of Pub 

% Wks., 141 Glover Ave., Yonkers, 

N.Y N.Y 

( St 

D 

SF Cor Engr., 3 

nciger 

Tex.) 
93 

Ralph B 

lantic St., Engr., 
(N.Y.) New 

Nemerow, Nelson L 

i of Civ. Engrg., N Pit., = 
lege, Raleigh, N. Pac 

Nepera Chem. Co., IT 

in ceutical Mfr Att I Alper 

Harriman, N. Y. (Corp. N.Y.) 

ae Nesbitt, John B 250 S. Gill St., ‘ 
4 State College, Pa. (Md.-Del.) 

Nesbitt, William J., Lead Oper., 

Sewage Trt. Wks., 7506 Willing- ’ 

Oe ton St., San Diego 11, Calif i 

(Calif.) 
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Nussbaum, Morris, City San. Chem., | O'Flaherty, Dr. F. O., Dir., Dept Olson, Frank W Oper., Sewage 
400 Broadway, Kingston, N. Y. of Leather Res., Univ. of Cin- Trt. Pit 16 S. Mallory Ave., 
(N.Y. cinnati, Cincinnati 21, Ohio (Ohio) Batavia, Hl. (Cen. St.) 

a Newell L., Engr., Nuss- | Ofner, Frank R., Cons. Engr., 715 | Olson, H. L., Johns-Manville Sales 
baumer, Clarke & Velzy, Inc., Realty Bldg., Spokane, Wash. Corp., 116 New Montgomery St., 
327 Franklin St., Buffalo, N. Y. (Pac. N.W.) San Francisco $, Calif. (Calif.) 
(N. ¥.) Ogden, Willis L., San. Engr., Lake- | Olson, Herbert A., Sales Engr., Dia- 

Nussberger, Fred E., Chem., N. Y. side Engrg. Corp., Gate 22 br - mond Alkali Sales Corp., 80 Fed- 
City Dept. of Pub Wks. 22-08 way, Crystal Lake, Ill. (Cen eral St., Boston 2, Mass. (New 
128th St., College Point 56, New St.) Eng.) 

York, N.Y. (N.Y.) O'Grady, J. F., Rockwell Mfg. Co., | Olson, Kenneth F., Design Engr., 

Nylen, Algot, City Engr., Byggnads- Pittsburgh Equitable Meter Div., Gen. Electric Co., P. O. Box 1346, 
kontoret, Vanersborg, Sweden 400 N. Lexington Ave.,  Pitts- Richland, Wash. (Pac. N.W.) 
Sweden) | burgh, Pa. (Assoc.) Omachi, Henry T., Stud., 1817 Clin 

| O’Hair, Charles H., Oper., City ton Ave., S., Minneapolis 14, 

Oakley, H. R., 71 Brampton Rd., Sewage Trt. Plt., 1470 N. 9th Minn. (Cen. St.) 

St. Albans, Herts., Eng. (ISP) St., Colton, Calif. (Calif.) O'Neal, Ben F., 76 Delano Ave., 

Obergfell, Herman M., Asst. Pit O'Hara, Alex $., Province San. Point of Pines, Revere, Mass 
Oper Onondaga = Pub Wks. Inspr., 39 Loyalist Kd, Toronto (Fla.) 

Comm., 439 Shonnard St., Syra- | 18, Ont., Can. (Can.) O’Neall, Albert E., Design Engr., 
cuse, N. Y. (N.Y.) | Ohio Dept. of Natural Resources, Smith & Gillespie, 510 Rugby 

Obma, Chester A., Engr., Walker Div. of Wat., Att: C. V. at a Ave., Orlando, Fla. (Fla.) 

Proc. Equip., Inc. 549 Spring St., quist, Chief, 1500 Dublin O'Nei Yaki : 
Aurora, Hl. (Cen. St.) Columbus, Ohio (Corp. Ohio) Rd., Leigh. 
Earl F., Cons Engr., | Ohio Seamless Tube Co., Att: H. R. O'Neill, O. M. Chief Chem.. 
) O'Brien_ & Gere, _ 3613 Lewis, Shelby, Ohio (Corp. Ohio) Niagara Alkali Co., 4205 Buffalo 
eR Ave., Syracuse, N. Y. | Ohr, Milo F., Chief San. Engr., Ave., Niagara Falls, N. Y. (N.Y.) 
(N.2.) | Giffels & Vallet 1928 Riverside O'Neill, Ralph W Cons. En 

Ocampo, Lamberto, Asst. San. Engr., Dr., Trenton, Mich. (Mich.) 1734" Cleveland Rd. 
Metro. Wat. Dist., 176 Arroceros | Qijerfeldt, Torsten, Cons. Engr., In- Calif. (Calif.) 

St... Manila, Philippines (Calif.) genjorsbyran Viak, Drottninggatan Onions, Robert, Chief Engr. & 

Ocean City Sewer Serv. Co., Att 49, Stockholm, Sweden (Sweden) Branch Mer., Canadian Broom 
E. S. Steelman, Megr., 10th St Oke, Ernest E. W., City Engr., wade, Ltd., 50 Dundas St., W., 
& West Ave., Ocean City, N. J Waterloo, Ont., Can. (Can.) Te se i Can. (Can.) 
(NJ) ; Okey, Robert W., Poll. Contr. | Orchard, W. J., Gen. Mgr., Wallace 

Oceanside, City of, co Sewage Comm., 408 Old Capitol Bldg., & Tieton Co., Newark, N. J 
Disp. Plt., 1330 Tait, Oceanside, Olympia, Wash. (Pac. N.W.) (N.Y.: Dual—N.J.) 

Calif. (¢ alif ) Okun, Abraham H., Cons. Engr., Orde heide, L. E., see Mo. Div. of 

Ocheyedan, Town of, co Chairman 162 Broadway, Monticeilo, N.Y: Health 
of Sewer Committee, Ocheyedan, (N.Y.) Ordon, Chester J., Assoc. Prof., 
lowa (lowa) Okun, Daniel A., Assoc. Prof.. Wayne ne ay Engrg. Dept., 

Ockershausen, Richard W., Engr., | 3 of San. Engrg., Univ. of Detroit 1, Mich. (Mich.) 

Tech. Serv., Gen. Chem. Div., | N. C., Chapel Hill, N. C. (N.C.) | Ordway, E. S., Engr., Havens & 
Allied Chem. s. _ Corp., Edge- | Ojid, H. N., San Engr. Dir.. USPHS Emerson, 433 Seminole St., Ora- 
water, N. J. ; Assoc.; Dual | Bur’ of Indian Affairs, | dell, N. J. (NJ.; Dual—N/Y.) 

—N.J.) 4113, Dept. of Interior, Washing- | Orford, Harold E., Res. Engr., Wat. 

O'Connell, William J., Jr., Cons. ton 25, D. C. (Fed.) & Sewage Experiment Sta, Rut- 
Engr., W. J. O'Connell & Assocs., | Oldaker, Warren H., Sr. Chem., gers Univ., New Brunswick, N. J 
1214 Burlingame Ave.,  Burlin- Lawrence Experiment Sta., Dept. (N.J.) 
game, Calif. (Calif.) | of San. Engrg., Watson Ave., | Orland, Herbert P., Assoc. Editor, 

O'Connor, Donald J., Asst. Prof., | Andover, Mass. (New Eng.) FSIWA, 325 Illinois Bldg., Cham- 
Civ Engrg., Manhattan College, Oldham, L. ee Imperial Chem. In- paign, Ill. (Cen. St.) 

1624 _ St., Brooklyn 4, N.Y. dustries Ltd, Dyestuffs Div., | Orlob, Gerald T., Instructor, Civ 
(N.Y. | Hexagon House, Blackley, Man- , Univ. of Calif., Engrg. 

Poi William F., Jr, C chester 9, Eng. (ISP) .. Rm. 10, Berkeley, Calif 
Instructor, Fordham Univ., 37 | O'Lear, Michael, Asst. Plt. Oper., (Pac. N.W.) 

Roose velt St., Yonkers, N. & Westche ster Co. Dept of Pub. Orr, Edwin, M., Cons. Engr., 22148 
(N.Y.) j Wks., 72 Buena Vista Ave., Michigan Ave., Dearborn, Mich 

O'Connor, William L., City Pub. Yonkers, N. Y. (N.Y.) (Mich.) 

Health Engr., 430 Furman St., | O'Leary, J. E., Pittsburgh-Des | Orr, George M., Cons. Enegr., 1100 
Schenectady, N. Y. (N.Y.) Moines Co., Neville Island branch, W. 53rd St., Minneapolis, Minn 

Odell, Lester, Supt., Sewage Trt. Pittsbur gh, ( Assoc.) (Cen. St.) 

Pit., 280 Lyons St., Wisconsin | O'Leary, W. Chief, Bur. of Sew- | Orr, William S., City Clerk & Engr., 
Rapids, Wis. (Cen. St.) age Disp Pg N. Y. Dept. of City Hall, Niagara Falls, Ont., 

30 W. Main St., Webster, N. Y. | = a Orrell, J. Mearl, Oper., Sewage Trt. 
(N.Y.) | Olewiler, Grant M., Supt., San. Pit., Imperial, Nebr. (Nebr.) 
Drain., Lower Merion Twp. ; 

O'Donnell, Charles F., Res. Engr., : Ps © eye Orrje, Alfred, Cons. Engr., 

Clarke k | Lancaster Ave., Ardmore, (Pa.) jorsfirman ‘Orrie & Co.. 
R.F.D. 1, Grover Rd., E. Aurora, | Oliphant Library, Jacob T., State makargatan 42, Stockholm, Sweden 
N. ¥. (N.Y.) Bd. of Health, 1330 W. Michigan (Sweden) 
O'Donnell, Michael J., Supt., Indianapolis 7, Ind. (Corp. | Orth, R. F., Johns-Manville 


24¢ Cen. St.) 22°F. 40th St., New York 16 
S 22 St. 
Hauke, New’ Cy Cay ta, | (Asoc) 

— ’ Ortiz, Rolando, P. R. Aqueduct & 
one. Ww. Roy, Lyachburg Foundry Oliver, W. M., Engr., 71 Catalpa Sewer Serv., Box 2832. San Juan, 
Ave., Perth Amboy, N. J. (N.J.) | P. R. (P.R) 

eae, enry, Supt.. Sewage Trt., | Olsen, Carl S., San. Engr., H. D. | Orton, James W., Sr. Assoc. Engr., 
Mich: Co., Inc. 10903 SE. 25th | Dept. of Pub.” Wks,. 18620, Sor 
Saringe St., Bellevue, Wash. (Pac. N.W.) rento, Detroit 21, Mich. (Mich.) 
Oelwein, City of, ¢ fo Hi. J. Finders, | | Olsen, G. R., Div. Sales Mer., Osage, City of, c’o R. V. Coonradt, 
City Clerk, Oelwein, Iowa (Iowa) Homestead Valve Mfg. Co. of Supt. of Sewage Wks., Osage, 
Oeming, Loring F., Chief Engr., | Pittsburg, Pa., 100 S. Mariposa, | Towa (lowa) 
Wat. Resources Comm., P. Los Angeles 4, Calif. (Calif.) Osborn, L. C., Cons. Engr., Tipton 
. Box 8&7, Lansing 1, Mich Olsen, W. C., Cons. Engr., 5 Ex & Assocs., 601 Insurance Bldg 
( Mich.) change Pl., Raleigh, N. C. (N.C) Denver 2, Colo. (Rky. Mtn.) 
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Osborne, 
Hall 
Yakima, 


} rn 
Osborne, 


(lowa) 
Osteen, Frank T., Jr., Asst 
of Pub. Health 
N., Nashville, 


Oskaloosa, 

Engr., 

420 
Fenn 


, Con 
24 Lenox Si 
ng.) 

y, Asst r. & Chief 
Sewer Dept., Doylestown, 


Ton awanda, (N.Y.) 


tterson, Charles Dit., 


Ibermarle Paper Rich- 
1, Va. (Va.) 
Ariz. (Ariz.) 
tt, Vinson R., Sanitarian, Barry 
», Health Dept Pennock Hos- 
1, Hastings, Mich. (Mich.) 
Owen, F. B., Se 
Costa Mesa San 
Costa Mesa, Calif 
Tech 


(Cali 
Continental 
2103, Billings, 


Sewage 
(Cen 


sst. Supt., 

‘laire, Wis 

rk B., Vice-Pres. & Cons 
z. & Research 
St., In 


& 


nester, Mich. (Mich.) 

Pacifie Flush-Tank Co., Att: L 
E. Rein, 4241 Ravenswood Ave 
Chicago 13, Ill. (Corp. Cen. St 


Engr., Goodyear 
Litchfield Park 


, A. H., Exec. Sec., State 
Contr. Bd., 415 W Frank- 
, Richmond 20, Va. (Va.) 

m Sewage Trt 


St Boise, 


SEWAGE 


AND 


Page, Ronald C., Mun. Engr., Shire 
of Portland, Victoria, 4 George 
St., Victoria, Austr alia (Calif.) 

Pahel, Charles, Plt. Engr., Robert- 
shaw-Fulton Controls Co., Young- 
wood, Pa. (Pa.) 

Carl L., Oper., Sewage 
ity Hall, Charlotte, 
( Mich.) 

Painter, Carl | 
Engr., Wat. 
W. 2nd, S 
(Calif.) 

Palange, Ralph C 
Broadway, Cincinnati 
( Fed.) 

Palevsky, Gerald, Asst. Engr., 
colm Pirnie Engrs., 61 
Ave., Ne W Hyde Park, L. 

Palladino, 
Nz 


Pit., 
Mich 


Vice-Pres 
Wks 


& Cons 


USPHS, 
2, Ohio 


Mal- 
Kalda 


Anthony J., San. Engr., 
Council for Stream 
121844 Douglas 
Mich. (N.J.; Dual— 


provement 
Kalamazoo, 
Mich.) 
Pallasch, Prof. Dr.-Ing., Schedstr 
10, Bonn, Germany (Germany) 
Palm, M. Blaine, R. R. 5, Mt 
Pleasant, Iowa (Iowa) 
Andrew Supt., 
Joint Meeting, P. O. 
Dunellen, N (N.J.) 
Palmer, Benjamin H., 
Ford, Bacon & Davis, 
Bldg., Norwich, Conn 
Palmer, Clyde, L., Sr. 
Engr., ‘ity Engrs. Off., 
Baldwin Ave., Detroit 14, 
( Mich.) 
Palmer, F. 
Forsyth, Mont. 
Palmer, Harry, 
cell Util. Co., 1638 S. 
Wichita, Kans. (Kans.) 
Palmer, John R., Oper., 
Trt. Pit., 1321 Monroe St 
ton, Ill. (Cen. St.) 
Palmer, John V., Sales Engr 
lace & Tierna Co., Inc., 518 
Met. Life Minneapolis 1, 
Minn. (Cen 
Palmer, Rafael, P. 
Sewer Serv., Box 
Palmore, Julain, Field 
Engrg. Serv., 206 Connally 
Atlanta 3, Ga. (Va.) 
Palocsay, Frank S., Design Engr., 
Havens & Emerson, 1200 West 
lake Ave., Lakewood 7, Ohio 
(Ohio) 
Panzica, Nick, Oper., Sewage Trt 
Pit., Peru, Il. (Cen. St.) 
Pardew, W. Holmes, Vice-Pres., ” 
Bushnell Mact Co., 3015 
Liberty Box 7983, 
burgh (Pa.) 


Plainfield 
Box 


Palmer, 


Cons. Engr., 
114 Thayer 
(New Eng.) 
Assoc. Civ 


Mich 


, City Engr., Box 486, 
( Mont.) 


Maint. Man, Pur- 


Sew age 


. Aqueduct & 


Engr., San 


, Sewage rt. 

f., 2605 John 
alif.) 

Engr., J 


Engr. Firm 


Calif 
"Calif. 
Sanders, Cons 

, Cons 


ngton, 


Ave., S., Nashville 


Tenn. (Ky.-Tenn.) 
K., Supt., 
Court St., 

y Eng.) 
Robert W., Dist 
Wat. Resources 
87, Lansing, 


Sewage 
Auburn, Mass. 
Parker, 

State 
Mich 


Parker, Vern A., 
of Pub. Wks., 
Calif.) 


Asst. Dir., 
San Diego, 


Dept 
Calif 


INDUSTRIAL WASTES 


Equip. Co., 149 | 
, Salt Lake City, Utah | 


1014 


Im- | 
Ave., | 


1409 | 


Spruce, 


, Evans- | 


Wal- | 


, San Juan | 


Bldg., 


Dist., 


Engr., 
Comm., P. 
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Parkhurst, 

Co. Sanitation 

Vi ioletta 
(Calif.) 

Parkes, G. A., Sr. Civ 
of Engrg., Dept. of 
2070 Stratford Ave., S 
Calif. (Calif.) 

Parks, Clare A., Mgr., Johns-Man- 
ville Corp., Transite Pipe Sect., 
777 Thomas St., Seattle 9, Wash 
(Pac. N.W.) 

Parks, R. B., see Gen. Motors Corp., 
Brown-Lipe-Chapin Div 

Parks, Robert M., City St. Commr., 
Moundridge, Kans. (Kans.) 

Parks, Walter J., Jr., San. E 
Reynolds, Smith & Hills, 
Main St., Jacksonville 2, Fl 
(Fla.) 

Parma, John W., Cons. Engr., 
bur Watson & Assocs., 4952 
109th St., Cleveland 25, Ohio 
(Ohio) 

Parr, William, Chief 
Trt. Pit., 1907 Van 
Topeka, Kans. (Kans.) 

Parrish, Herman, Res. Chem., Ash- 
land Oil & Refining Co., Refinery 
2, Catlettsburg, Ky. (Ohio) 

Parrish, Miles A., Pres., D. A 
Parrish & Sons, 3128 E. Miner 
Ave., Stockton, Calif. (Calif.) 

Parry, Wesley G., Parry Engrg. Co., 

Puritan, Detroit 21, Mich 


John D., Res. Engr., L. 
Dist., 1217 
Alhambra, Calif 


Engr., Bur. 
Pub. Wks., 
Pasadena, 


Wil- 
E 


Oper., Sewage 
Buren St., 


at Chief Chem., Beth- 


Lackawanna, 


Parsons, W. A., 


Res. Asst., Rutgers 
New J 


Brunswick, N. 


§., Supt. of Sanitation, 
Disposal Pit., Baldwin 
Kans. (Kans.) 
John has Asst. Ind. Waste 
a Co. Dept. of Pub. 
= AW 2nd St., Los An- 
Calif. (Calif.) 
Carl _& 
Engrg. Co., 2240 
El Monte, Calif. 
Pascoe, Oliver K., Oper.-Engr., U. 
S. Vet. Hosp., Northport, Sylvan 
Ave., Box 748, Bayport, L. L., 
N. (N.Y.) 
Paslay, Eugene, 
City Hall, 


Owner, Pascal 
Parkway Dr., 
(Calif.) 


Supt. of 
Chelan, Wash. 


Sewers, 
(Pac 


. Laurence, Asst. Engr., Pate & 
, 532 Michigan Bldg., Detroit 
26, Mich. (Mich.) 

Pateman, Stanley G., Chief Oper., 
1278 J St., Oxnard, Calif. (Calif.) 

Patrick, J. P., Lockwood Greene, 
Engrs., Bldg., Spar 
tanburg, S. C. (S.C. 
atrick, K. M., Engr., Natl. 
Tube Co., 554 9th St., Lorain, 
Ohio (Ohio) 

Pattee, E. C. Cons. Chem 
Provident Bank Bldg., 
Ohio (Ohio) 

Patterson, Harold M., Asst. San 
Engr., State Bd. of Health, c/o 
Umatilla Co. Health ~4 ‘pt., Pendle- 
ton, Oreg. (Pac. N.W.) 

Patterson, J. R., Cons ya Floyd 
G. Browne & Assocs., 244 S. Vine 
St., Marion, Ohio (Ohio) 

Pattillo, W. Dahl, Chem., 
Pub. Welfare, 534 E 
Columbus, Ohio (Ohio) 

Paul, Leo A., Foreman, 
Dept., 3511 S.W 

Fla. (Fla.) 


Engr., 
Cincinnati, 


Dept. of 
Rich St., 


Sewer 
Miami, 


City 
26th St., 


ak 

Francis T., Assoc., G. D. ! 

Wash. (Pac. N.W.) 

3 Dist. Sales Megr., 

S: Viking Supply Co., 1719 N. Har- 

ae wood St., Dallas, Tex. (Ark.) 

borne, L. G., Supt Garages & 
Oe Mech. Equip., Dept. of St. Clean : 
e ing ) Albert St., Toronto, Ont., 

Can. (Can 

isceola, City of, « Eldon Sheperd, 

* Oper., Sewage Wks., Osceola, 

lowa (Iowa) 

Osenbaugh, R. J., Sales Mgr., Denver 

Sewer Pipe & Clay Co., P. O 

Box 2329, Denver, ¢ (Rky. 

Mtn.) 

: 

ee (sthoff, R. H. L., Jr., San. Engr., 

N. Y. Dist., U. S. Engrs., 160 
14 Larch Ave., Bogota, N. J. (N.J.) ; 

(Sullivan, John, Supt., Sewage Trt. 

“a Pit., Riverside, R. I. (New Eng.) F 

Ae tis, G. S., Salesman, N. O. Nelson 

fa Co P. O. Box 306, Ft. Collins, t 

Colo. (Rky. Mtn.) 

lf & I 

nt, 

Maint., 

Pa. (Pa.) Parsons, A. 
f lehem Stee 0 

nts, Louis E., Jr., Assoc. Prof. of nem 

Civ. Engrg., Univ. of Md., 5901 N.Y. 

Del.) Unis 

lusterhout, Alfred, Oper., Sewage (N.J 

Mont. (Mont 

Owet 

Trt. Plt 

St 

wen, M 

Engr., } 

Corp 

on lianapolis | Cen. St. & : 

i Owen, William H., Sr. Engr., State a 

Dept. of Pub. Health, Div. of 

San. Engrg., 420 Sixth Ave., N., 

Nashville, Tenn. (Ky.-Tenn.) 

oe Oxford, Carl J., Sr., Chief Engr 

Parker, J 

Sanders 

Farms, Box 95 : 

Ariz. (Ariz.) 

Paessl 

Wat : 

lin 

Pit., 

ix Idaho (Pac 
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Paul, Merl, State Sales Mgr., Armco 
Drain. & Metal Prod., Inc., 724 
Atlas Bldg., 8 E. Long., Colum- 
bus, Ohio (Ohio) 

Paul, Robert M., Asst. San. 
State Div. of Fish " Game, 
J St., Sacramento 4, Calif 

‘aulette, George W., Dist 
Infilco Inc., 1060 Azalea PI, 
Winter Park, Fla. (Ohio) 

Paulette, Robert G., Field Engr., 
Infilco Inc., 454 Marlin Dr., 
Pittsburgh 28, Pa. (Pa.) 

‘awlak, John S., Oper., Sewage Trt. 
Pit., 129 Pleasant Pkwy., Cheek- 
towaga, N. Y. (N.Y.) 

Payne, Cedric A., 
rt. Plt., 4727 Kenmore Terrace, 
San Diego 16, Calif. (Calif.) 
ayne, G. R., W. Dickey Clay 
Mfg. Co., P. O. Box 58, Tex- 
arkana, Tex. (Tex.) 

Vearl, Emanuel H., Pub. 

& Dir. of Sanitation, Santa 
Co. Health Dept., Hall of 

Justice, San Jose 18, Calif. (Calif.) 

Pearse, Langdon, San. Engr., 
cago San. Dist., 910 S 
Ave., Chicago 5, Ill. 

Pearson, C. Roger, Cons 
Broad St., Rm. 514, 
(New Eng.) 


Pearson, Erman A., 


Engr., 

026 
( Calif.) 
Engr., 


Oper., Sewage 


Health 


(Cen 
Engr., 89 
Boston, Mass 


st.) 


Asst. Prof., Diy 
Civ. Engrg, Univ. of Calif., 
Berkeley 4, Calif. (Calif.) 
Pearson, H. W., see Gen. 
Transportation Corp. 
Maxfield, Chief 
S. Morgan Smith Co., 
\ve., Km. 606, 
(Ohio) 
Pebworth, W. B., 
Mzgr., Hersey 


( 


American 


Pease, 
1900 Euclid 
Cleveland, 


S.E. Dist. Sales 
Mig. Co., 510-512 
Bld Ig., Atlanta, Ga 


Peck, Owner, Peck 
Pump & Equip. Co., 20 vs 
wood Rd., Delmar, 

Peckworth, Howard F., Managing 
Dir. America Concrete Pipe 
Assn., LaSalle St., Suite 
1033, Chicago 1, Ill. (Assoc.) 

Pederson, Haakon, Supt., 
Trt. Pit., 45 Crescent St., 
mont, N. H. (New Eng.) 

, Richard B., Oper., 
Pit., 136 High 
field, Mass. (New Eng.) 

Pehrson, Stig, Svenska Traforsknings- 
institutet, Drottning Kristinas vag 
61, Stockholm 0, Sweden (Sweden) 

Peirson, Nat D., Partner, 
& Whitman, Cons 
47, Raleigh, N. C. 

Pennington, Marvin, Supt., 
Wks., 3407 Chicago Rd., 
Ml. (Cen. St.) 

Va. Salt Mfg. Co., 
Corp. Pa.) 

Pepin, E. J., City 
Mont. ( Mont.) 
Pepperman, Cecil M., Engr., Gan- 
nett, Fleming, Corddry & Car- 
penter, 253 N. 17th St., Camp 

Hill, Pa. (Pa.) 

Perkins, C. K., Sales Rep., Builders 
Providence, Inc., 20 Vesey St, 
New York 7, N. Y. (N.Y.) 

Perkins, Charles A., Surveyor & Civ. 
Engr., 70 High St., Clinton, Mass 
(New Eng.) 

Perrow, Warren C., Cons. 
309 Sauers Off Bldg., 
Va (Va.) 


Sewag: 
Clare- 


Sewage 
Green- 


Peirson 
Eners., Box 
(N.C.) 
Pub 
Steger, 
Natrona, Pa. 


Engr., Havre, 


Richmond, 


Chi- 
Michigan 


Sales Engr., | 


Ohio | 


Engr., | 


H. Survr. Engr., 
Natl Health & 
. Georgia St., 7th 


Floor, Vancouver, ©, Can 
(Can.) 

Perry, C. H., Cons 
Carrington, Marshfield 
St.) 


Engr., Perry- 

Wis. (Cen 

Perry, Earl R., Comm: f Pub 
Wk 
cester, Mass. (New Eng.) 

Perry, Joseph A., Oper., Sewage Trt. 
Pit., 1979 Bay St., Fall River, 
Mass. (New Eng.) 

Perry, R. W., Jr., Sales Me 
banks, Morse & Co., 40! 
St., Philadelphia 8, Pa 

Perry, Robert R., San. Fngr., Gen 
American Trans. Corp., 
town, Pa. (Pa.) 

Pessina, John, Oper., 
Pit., 3010 McClellan, 
Mich. (Mich.) 

Peters, F. Lloyd, 
Pub. Wks., 
Ithaca, Mich. 

Peters, Guinn 
ant. Hubbard, 

Peters, Richard, Cons. 
gess & Niple, Ashville, 

Peters, Stanley, Incinerator 
man, 64 Stephen St., 
Ont., Can. (Can.) 

Peterson, Edward T., 
age Plit., 113 
dee, Til. (Cen 

Peterson, F. E., City 
E. Hurlbut Ave., 
(Cen. St.) 

Peterson, J. Mer 
Johns- Manville, 116 
gomery St., San 
Calif.” (Calif. 

Peterson, I. C ms. Engr., 130 
N. Wells St., ‘Claes. lll., (Cen. 
ot.) 


Fair- 


Broad | 
N.J.) 


Sewage Trt. 
Detroit 14, 


Marshal 
118 W. 
(Mich.) 
Asst. Supt., 


Center St., 


Ohio (Ohir ») 

Eng Bur- 
Fore- 
Kingston, 


Supt., Sew- 
First St., W., Dun- 
St.) 

Engr., 730 
Belvidere, Til 


Pacific Coast 
New Mont- 
Francisco 5, 


Peterson, 
Pub 


Melvin W., 
Wks., 
legany, N. Y. (N.Y.) 
Pitcrson, Peter T., Supt., 
Dept., 141 Main St., 
Mass. (New Eng.) 
Peterson, Ralph W 
Pit., 9141 
Chicago 20, lll. 
Peterson, Robert 
State Dept. of 
Engrg., 

Mich. (Mich.) 

Peterson, Roger B., Sales 
Builders-Providence, Inc., 
Arctic Bldg., Seattle 4, Wash 
(Pac. N.W.) 

Peterson, Stuart C., 
Charles A. Maguire 
Nottingham Dr., 
(New Eng.) 

Petrica, James, Cons 
man, Requart & 
St. Paul St., 
(Md.-Del.) 

Petrie, R. W., Nirport & Mun. Cons 
Serv tox 56, Benton 
Harbor, Mich. (Mich.) 

Petrie, William P., Supt., 
Disp. Pit., Norwalk, Conn 
Eng.) 

Pett, + “iam M., Util. Oper. Minne- 
apolis- St. Paul Sanitary Dist., 
2638 Garfield St., N.E., 
apolis 13, Minn. (Cen. St.) 

Pettebone, Orland R., 
Hydr. Engr., Calif. 

San Francisco, 

Oakland, 


Supt., 


Sewage 
Maynard, 
» SUpt., Sewage 
5. Bishop St 
St.) 

, Asst. Engr., 
Health, Div. of 
1509 Houghton, Houghton, 


(Cen 


San. Engr., 
& Assocs., 4 
Natick, Mass 


Engr., Whit- 
Assocs., 1304 
Baltimore 2, Md 


Sewag: 


(New 


1856— 
Calif 


Pacitic | 


s., 20 E. Worcester St., Wor- | 


Sacger- | 


& Supt., | 
Sewage 


Ohio (Ohio) | 


Village | 
Main St., Al- | 


Minne. 


Power, San. | 
Packing | 


CONSOLIDATED MEMBERSHIP DIRECTORY 


Pettersson, 
Tradgardsgatan 9 
Sweden (Sweden) 
Pettinos, G. F., Jr., Vice-Pres 
Ge Pettinos, Jr., 1206 

St., Philadelphia 7 we 


John, Engr., 


Chem. 
Kumla 


Pettit, 
Chem., 
Ford 
(Ohio) 

Pettit, Grant A., Ind. 
Armco Steel Corp., 
Dept., Middletown, 
Dual—Pa.) 

Petty, Harold N., Chief Supvyr oi 

tils., Gen. Electric Co., 1307 
Kimball Ave., Richland, Wash 
(Pac. N.W.) 

Pfannmuller, H. C., Mgr., Milk 
Receiving Pit., Clemo Milk Prod 
Co., H mesdale, Pa. (Pa.) 

Pfennig, C. M., City Engr., 129 
Meadow St., Bristol, Conn. (New 
Eng.) 

Pfizer, Charles & Co., Inc., Att: C 
W. Smith, Vigo Plt., Terre Haute 
Ind. (Corp. Cen. St.) 

Phelps, Boyd E.. Cons 
Pheips & Peck, Inc., 100 
ington St., Michigan 
(Cen. St.) 

Phelps, Byrl D., Pres., Mun 

434 Land Title 
Calif. (Calif.) 

Phelps, Ellis K., Sales Mgr., 
lace & Tiernan Co., Inc., 

Eola Dr., Orlando, Fla 

Philadelphia Gas Wks. 
Thomas B. Tinney, Chief Chem 
sist & Passyunk Ave., Philadel 
phia 45, Pa. (Corp. Pa.) 

Philips, H. S. Cons. Engr., 35 Inver 
ness Ave., W., Hamilton, Ont 
Can. (Can.) 

Phillips, Charles A., City 
P. O. Box 35, Ojai, Calif. (Calif.) 

Phillips, H. N., Oper., Sewage Trt 
Pit., 140 St. Andrews Lane, Glen 
Cove, N. Y. (N.Y.) 

Phillips, M. H., Supt., 
Paragould, Ark. (Ark 

Phillips, Max, Chief Oper., Sewag: 
Trt. Wks., Bryan, Ohio (Ohio) 

Phillips, Norman, Jr., Reg 
State Health Dept., State 
Bidg., Richmond 19, Va. (Va.) 

Phillips, Robert §., Proj. Engr 
Omega Harris 


Charles G., Asst. City 
Sewage Trt. Wks, 543 
Ave., Barberton, Ohio 


Wast: 
Gen. 
Ohio 


Engr 
Engrg 
(Ohio; 


Engr 
Wash 
City, Ind 


Engrs 
Bldg. San 


Clerk, 


Wat: Wks 
) 


Mach. Co., 345 
Ave., Providence 1, R. I. (N.C.) 

Phillips, Roy - City Engr., Mead 
ville, Pa. (Pa 

Piano, Sam, Spt 
Stirling, N. J. 


Piatt, William Cons. Engr 
Piatt & Davis, Cons. Engrs, 111 
Corcoran St. Bidg., Durham, N.C 
(N.C.) 

Pickering, V. W., Chen Sewage 
T Bldg., ichita 2 

Gen. Mer, Engrg 

John- Inglis Co., Ltd, 14 

Strachan Ave., Toronto, Ont., Can 
(Can.) 

‘ickett, Arthur G., 
Engr., Los 
Garfield Ave., 
(Calif.) 

Pickett, T. C., Gen. 
Co. Wat. Contr. 
Dist. No. 22, 
Houston 21, 


Ind. Wastes 
Angeles Co, 1260 
San Marino 9, Calif 


Mer., Harris 

& Improvement 
8330 Cannon 

Tex. (Tex.) 

Pickin, L., Supt., Sewage Wks., The 
Bottoms, Heckmondwike, Yorks 
Fng (ISP) 


: 
#21 
Perry, A. 
Reg. De 
: Welfa 
: 
ptt 
? 
a 
#5 
; 
(Calif) 
bes 


SEWAGE 


Co.. 
Neville Is 


> 


Pa. (Corp 


ittshurgh Coke & Chem 
rd 


cha I. Huling, 


Pittsburgh 25, 


Att: | 


. Scientist, Oak Ridge | 


Div., Carbide & Chem 
Passmore Lane, Oak 


Sewag 


Rd., 


Oper., 
Primrose 
(Caiif.) 


(Fla.) 
ier, Raymond 


Off., 


B., 
Charles W. 
2 N. Eddy St., S. 
Cen. St.) 

Town of, 


Pocahontas, 


e of Cole 

Son, 13 Bend 

17, Ind. ( 

Pocahontas 
Clerk, Towa (Towa) 

Podolske, R. S.. Professional Engr 
107% Main St., Watertown, Wis 
(Cen. St.) 


c/o 


Poindexter, G. G., Chicago San 
West-Southwest Trt. Pit 
O., Chicago 50 


Pollard 
lensing Co 


Western Con 


Town | 


Engr.-in- | 


AND 


=Imer, Foreman, 
rt. ks., 119 Whiting 
ledo, Ohio (Ohio) 


Sewage 
Ave., 


Supt 


Hartford, 


Utah 


Indianapolis, 


Poole, 


Co., 19 
Can. (C 
Poole, R 
Packing 
(Ohio) 


Inc 


Freeport 


Maliweg 
(Germany) 
Wat 
( Nebr.) 


G., Supt., 
Nebr. 
Sea 
n, Div 
USPHS 
sldg., 1828 Walnut, 
Mo. (Fed.) 
Porteous, W. K., W. K. Porteous 
Ltd., 62 t , London 
5 1, Eng. (ISP 
Harold, Asst. City 


Porter, 
Center, San Mateo, 


Calif 


Porter, Howard 
Engr., Sharon Sti 
Rolling Mill D 
Ave., Niles, Ohio 

Porter, J. P., Chief 
land Metro. Drain 
208 Auckla 
Zealand (ISP) 


Instrument 
Niles 


Ann Arbor, Mich 


Porzelius, City 
Co., 126 E 
Tenn. (Ky.-Tenn.) 

Posey, James, Cons 
Pleasant St., 


(Md.-Del.) 


Wat 


t., Chattanooga, 


Engr., 10 


Baltimore 


E 
Md 


INDUSTRIAL WASTES 


Kansas City, | 


Engr., | 


March, 1954 


Postiff, Claude, 
Majestic Bldg., 
( Mich.) 
Poston, H. W., Asst 
USPHS, 315 Rector 
Rock, Ark. (Ark.) 
Poston, R. F., San. Engr., 
441 Fed. Office Bldg., 
cisco 2, Calif. (Fed.) 
Potter, Dave, Oper. & Supt., Mun 
Sewage Trt. Pit., R. R. 5, Prince- 
ton, Ill. (Cen. St.) 
Potter, Grant H., Partner 
Engr., Charles A. Maguire & 
‘ 1015 Turks Head Bldg., 
3 I. (New Eng.) 
American Well 
102 St. Paul St., Balti- 
Md. (Md.-Del.; Dual 


1036 
Mich 


Cons. Engr., 
Detroit 26, 


Engr., 
Little 


Basin 


Bidg., 


USPHS, 
San Fran- 


& Cons. 


Sales Rep., Pa. 
Wyandotte, Mich 


Powell, 
Koppers Co 


Koppers Bldg., 


Megr., 
Dept., 
19, Pa 


, Assoc 
Inc., Res 
Pittsburgh 


Gore & 
Toronto 5, 


. G., Cons 
1130 Fay St., 
, Can. (Can.) 
Marcus P., Assoc. Prof., 
Univ. of Iowa, 279 Medical 
bs., Iowa City, (lowa) 
Nixon W., 


Engr., 


American Em 


n R., San. 
the Air Force, 
Springfield, 


Engr., 
1411 
Ohio 


Cons 
sional Bidg., 
St., Baltimore 1, Md 

Powell, William L., 
Powell & Powell, 
Thomas Bldg, 
(Tex.) 

Power John B., 
Sewers Systems, P 
Texarkana, Ark.-Tex. 

Powers, R. W., Shift Supt., Sewage 
Plt., 1112 Harbor View Ave., 
San Pedro, Calif. (Calif.) 

Thomas J., Supt., 

Div., Dow Chem. Co., 
land, Mich. (Mich.) 

Pranich, Amnuav, 95 
St., Boston, Mass. (N.Y.) 

Pratt Free Lib., Enoch, Periodicals 
Dept., Cathedral & Mulberry Sts., 
Baltimore 1, Md. (Md.-Del.) 

Pratt, Jack W., Sales Engr., 
sngrs., Inc., 1610 Francis 
Belmont, Calif. (Calif.) 

Pray, David W., Jr., 
Trt. Pit., 523 
Whitehall, Mich. (Mich.) 

Preater, Rodney N., San. 
N son Maierle Engrg 
Center, Helena, 

) 


Engr., 
Charles 
(Md.-Del.) 
Cons. Engr., 
Engrs., 501 
Dallas 1, Tex. 


Chem 
330 N 


Mer., 


Powers, 
Disp 


Waste 
Mid 


Mountfort 


Process 

Ave., 
Supt., Sewage 
Elizabeth St., 


Engr., 
Co., 
Mont 
Sydney, Supt. of 
San Francisco Ave., 
Beach 13, Calif. (Calif.) 
Milo J., Oper., Sewage 
Trt. Pit.. 851 N. ith St., Ro- 
chelle, Tl. (Cen. St.) 
Prentice, Wilbur M., 
Mathers & Haldenby, 41 
Crescent, Toronto 12, 
(Can.) 
Prestler, Charles J., Fairbanks, 
Morse & Co., 80 Broad St., New 
York 4, N. Y. (Assoc.) 


Sewers, 
Long 


Prentice, 
Field Engr., 


Chaplin 
Ont., Can 


$22 

4 Picton, Walter L., Civ. Engr., Wat Poll = 

Resources Div Natl. Production || 
Auth., Wash, D. 45 Mont I 

ms gomery Lan Bet 1 14, Md Pollock, G. E., City Engr., Coates- : 

fe (Fed.) ville, Pa. (Pa.) 

: Pieczonka, St J., Plt. Oper., pollock, John M., Sec., Port Wash 

Village of B $4 Elkhart St Sewer Dist., 28 Amherst Rd., 

sy Lackawanna 18, N. Y. (N.Y.) Port Washington, N. Y. (N.Y.) 

Pieczonka, Thadd J., Supt. Sew Pomeroy, Clarence, Pub 
ie 18 Cottage PL, Lacka- | ““Whs”'City Hall, Mich 

wanna 18, N. Y¥. (N.¥ (Mich.) 

Pier 4 H B-24, Caparra | pomeroy, Richard, Cons. Chem : 

, Heights, P. R. (P.R.) Engr., Pomeroy & Wescott, 660 

i Donald M., Chief, Sect. of S. Fair Oaks Ave Pasadena 2, F 

a Sewerage & Sewag Irt Div. of Calif. (Calif.) = 
mngrg., stat Dept Health, | ponce, Telmo, Civ. Engr., Mald nado 

2 19 Durand, E. Lansing, Mich 2519. Quito, Ecuador. S. A. (Cen : 

Mich St.) 

Es Pierg George O., Chief, Environ Ponder. O. C.. Oper.. Jefferson Co : 

-3 mental Sanitation Branch, Pan Wat. Contr. Dist. No. 1, Box Va.) ; 

American San. Bu W. 846. Groves. Tex. (Tex.) Potts, Harry 

I N e Ant. 3 tling Poo, Jos ph R Dug way Proving Mfg. Co., 

Box. 1203, Hu S. Dak. (S$ 

D ) Poole, B A., Dir., San. Engrg., 

State Bd. of Health, 2715 Ryan, 

- Piett Gu ime, Cons. Engr 13 HEN sInd. (Cen. St.) (N 

Can, (Ca Gordon Transite Pipe | Pow 

nadian ns Mar 

Pimm, Alan B., Civ. Engr. & Sur- : 

veyor 104 Jackson St Tampa n.) Pow 

KS Fla. (Fla.) St 

Pincus, Sol, Cons. Engr., 11 Park 

Pl., New York 7, N. (N.Y.) 

Pinkey, Glenn Supt Sewage Vir hite bassy, Tehran, Iran, APO 205, c/o 

Irt. Pit., 40 South Ave., Webster head Ltd Postmaster, New York, N. Y. 

i N. ¥. (N.Y.) Dales Lane, Whitefield Nr. Man (Ark.) 

4 Pinney, F. W., Supt., Sewage Wks chester, Eng. (ISP) Powell, Reut 3 

1413 Eighth St., N., Fargo, N ster. One... Sewase ‘Tit Dept. of 

Pinney, George G., Chem. Engr., 10, N. J. (NJ) (Fed.) 

Natl. Cylinder Gas Co.. 840 N 

4 Mich gan Ay Chicago 11, Ill. | Div... American 

(Cen. st.) Cyanamid Co., 2416 Hill Rd, 

Be Pirkl, Anton, Oper Sewage Disp. | Westfield, N. J. (N.JD 

Ms Pit., Highway 65, Owatonna, | Pope, Walter J., Asst. Ener., Bald- 

Cee. a win & Cornelius 303 N 

Piromoov, R. Tech. Serv. Div Longbeach Ave., 

Se Esso Standard Oil Co., Box 185, | (N.Y.) : 

Linden, N. J. (N.J.) Popel, Prof. Dr.-Ing Q, 

: Pitkin, William V., 31 E. Georgia} — Stuttgart, Germar 

St., Indianapolis, Ind. (Cen. St.) | 

Pitt Harry W., Jr., San. Engr., | 

American’ Cyanamid Co., 1214 | 

ye 38th St., Parkersburg, W. Va. (W. | 

Va.: Dual—Ol 

is 

and 

in. Pa.) 

Placak, O. R 

Natl. Lab 

Corp., 100 

Ridge, Tenn. (I 

Plate, Walter E., | 

Burlingame, Calif 1000 Warren 

Plummer, John D San. Engr., hio) 

41 Bd., P.O 

Plt Cl, New 

ne Porter. Sam D., Cor Engr., Drury, ‘ 

McNamee & Paz 

Savings Bank, 

(Mich.) 

x Porter, William, Res. Engr., Keis & Say 

Holroyd, 55 Union St., Ballston 

Spa, N.Y. (N.A 

= 
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Prestc INSOI 
A. M.. Chi JAIDATE 
Ro Tex. (Tes amedg uri 
& Rd (Tex.) eda, Georae [RECTORY 
Pres Can. “Drawer "230, En Gaine Chief O 
Tov 230, Pict Pruss sville, Fla. Sew- 423 
reston wn of, a. (Fla ) Fla Juist 
Prevel, lowa Town C prinzesnstta Ruhrverb Pit. Fred E.. S 
Mot John A a) lerk, vany (Ge 37 band, K Nati u. Sr. Fore 
(Cen, Div., 1 Res. E ryor, P rmany) Park Dept. man, Di 
ae Pri en. St.) | Willow ingr., Bui N Porter I » Ger- mite Nz Serv., B of Int _ we 
rice, CR nat Sales Bor 280, Vo 
Dak. 59 upt., Sew: ub. Wks Rock, 2317 Carl C (Calif.) 
Price. Dak.) Rapid Cit Trt. | p Staion: Ark Gre Boro. Comm 
Severn Ri H. A, Ch Wallace Naval air | NS) ro. 200 = 
-hur ver Bd, ief allace Fred Pa. (Pa.) achac, F Brook, N 
arry § » Wor uffe 2 aine, e 
: S, Jr cs., Stephe Dallas 1 ade Houston 
0. Bor E. Price Pit Service Joh Tex. (Tex.) 
B M e M E n (Tex 
rice, Howard ytoa 1, Ohio ugh, Kyle M Eng.) | Tiernan 
San tati are 0 Sewe Ss fader, Ea 20, ord 
Steel ation Ex S., Sales upt.,. Light, W Ind. (Cen Ave., 
Co juip es E (Pac vy | ght, W s. E St 
Toronto , Ltd., 58 Div., United Punshon N.W ) fall, Ch at., Bldg Sth Gen ) 
Price, J vig Ont., Ca Pelham H. Arnold, M eney, | Rader iami 32 Pub. 
: Idg., S Stone ice-Pres -urcell sco, Calif nston Ave » F Fuss oe see Morte 
» 63 s., Wy . (Cal e., Sa Insuranc J., Cons ym Sa’ 
Engr., “Was Ww (Pa.) 387 Raetzm ex.) Ft. Wort S11 
Price, Myron. Catherine Ann St, "Pat's Juneau Ave, Miiwauk a 
feyvill yron H Mich.) +» Ann Purdi aterson cngr., 3¢ vaini, F » ., Milwauk 
ie, t 1, N 6 ence rank ee 
efinery ard B., P St., Rm ovidence st. Sales eng.) Haven’ ne., P. ( 
Inc Socon ale Su (N.Y - 500 Nev Inc., 2( Igr Ra 3 O. B 
N.Y P.O n-Vacuum 6 Atlas | » New 20 Vesey gan, J Conn, (New 
Box 367 Oil as rdy, Ra ork, N. ¥ America. New 
Price, Buff Co Si W \ America, Cel 
ce, S , Buffal viate W: i W Tex a, P.O anese C 
; Hall . R , As jo 5, 87, I at. Re » ore Rai . (Tex . Box orp o. 
all, Ni: Bes st me . , Lansing sources am aisc et ») 148 of me 
(Can ) iagara Engr., Ci Pure Oil 1, Mi William , Bishop, 
Pr Is, Co h. (Mich) Be laza ( ¢ 
John J Can Cabi Asst Ch lich.) City Ener.. S 
(Nc Rap! Pap Va). Creeks W. he m Hul- | D Garden 
Priester, M apids, PN Roy (Camp I ual—New 
W y, Ob , Sew: amle Ss. - 
Pri phia 24, P. Worth S D. Be s Londo n R., Jr Pit N.. Ope 
rimghar, To Pa. (7 Bldg on, Inc., Pres R: io, Calif 61 West. E Cit 
Town ital of ila- | Purvis » Charlotte Indep: ier, R (Calif) “E” St. 
2 Box 503 Supt Iowa Lone Bra ka Res. Ener 310 Mercantile" 2082 
P Clara City Pyle, R Ont Marina & | Rams (Calif) Bldg. Berkel St., 
omm., Whith Mg olo. (Rky olorado A Filte see Conti 
Prisley, F obs Pub. Pyper. Mtn.) Blvd amscy, inental Oil 
neal Mi A., Hez an. Northfi mR er, Pin son, Supt 
Pritch Tills, Chem., B an.) icld, Verm Norwich Uni Ramsey nconning, Mi Sewage 
R. W neal, Va. Quaker nont (Cen per ~ M.. Chi Mich. 
(ee M Mgr., W. a.) Elwood Chem. P S. Gate _Co., A ) 
P enn Morr at D rod Calif 570 , A. R 
T arle | en. Pa. | ytical Att: W. Fir: 
on Asst. Ope arty, Eri | 2104 W. Firs Supt, Sewer 
: Proc rt, N.Y. ( Sew- & Div., Put . Supt a.) Ra St., Amari Dept. 
Cres m & La {., Eng QO , 20th | Dp 
Fairtex’ Pci, P.O asadena, andall, W (Tex.) estead Rd 
ax Cr & I j. Engr iN > Box Standa T. 
an. (Can. T caughlin, 27 NJ.) x 23, Li rd Oi C Branch. Ltd., La Pres 
Proct an.) oronto in, 27 | Queri , Lind il Co anch, Ont. Lakeshore Ne a9) 
ctor, W Juerio en, N | Raneri , shore Rd ptune 
Parker 4 nt., Charles N. J Ray, E ‘an. (Can.) Long 
Ont a Terrace, Sen, Ener. | 1914 Broad 
ovic - Can St.,  Midlar 3 Robin. Fe vadwi vestig iS, Wat. 
: 36th ukovich r & E > R. (P ugust igeley, J Ohio 
(Calif Ave., S ich, I “ner (PR sto, B Ra. Woodl A 
R Leandro, Cait Walla T. 4 69, Ponce, | R 
Ches shee Health Quinlan, R J. Ranki New Eng Conn. ( 
Fi Box Orlando per., 73. Ohio Rruce Engr | k ers, 205 
a.) 72. Wint Air F Oui io (Ohi Ave. Ci Infile | ans. (K ity B upt.. f 
er orce io) ., Cinci | R ans.) y ldg. Sts. 
ark, Fla City Ch innati | Joh g., Wichita 
y.-Te noxv It.. River- R y Wes 01 _ Sewag a 
nn.) ville Rive anso est, F Seid e : 
15, T m, El Fla. (F enbur: 
enn Stat “Imo 
umbus 15 Ohio 
, Ohio 
17 


Raposa, Joe I Supt., Disp 
City Hall, P ach 
Calif. (Calif.) 

Rapp, William F., Jr., 
Dept. of Health 
Crete, Nebr. (Nebr 

Rarey, C. E., Rep., 
Quarries Co., 8 song 
Columbus 15, Ohio (Ohio) 

Po ywer Pit., 

‘Farm, Whit 


Rate, Daniel J 
Irt. Wks 
Clearwater, 


» E 
(N.C 
& 


ilation 


Raymond 
State Dept 
St., Binghamton, 
Rayner, D 
Almondbury 
Woking, Surrey 
Rayner, G 
Pipe Ltd 
Hamilton, 
Reading, 


hicago 13, Til. (Cen 
Reardon, William, S 
Pit., City Hall 
Cen. St.) 
_ Samuel H 
Wks., 


t., sewag 
Manit WOK 


upt., W 
Hall, 


Redding, Harry P., Engr., 
Dept., Durham, N. C 

Redfern, D. B., Design Engr., Proc 
tor, Redfern & Laughlin, Thistle 
town P. O., Ont., Can. (Can.) 

Redfern, 
Dept. of 
1503, 


Harry J., Sr. Civ. Engr., 

Pub. Wks., P. O. Box 

Bakersfield, Calif. (Calif.) 
Redfern, W. B., Cons n Proc- 
tor, Rediern & Laughlir Jordan 
St. Toronto 1, Ont., Can. (Can.) 

Reed, Allen M., see Electric Auto- 
Lite Co. 

Reed, Charles A., 


City Engr., City 
Hall, Rm 803, 


Oakland 12, Calif 
ief Oper., City 
Palm St 
(Calif.) 
y Engr., 435 
City, Calif 


rt 
San Luis Obispo, Calif 


City Engr., City 
Zanesville, 
(New Eng.) 
Reed, Parker M., 
Engine & Pump 
S. Calvert St., 
Md.-Del.) 
Reed, Paul W., Sr. San. Enger 
Upper Miss. River & Great Lake 
Drainage Basin Off., USPHS, 69 
W. Washington St.. Chicago ?, 
(Cen. St.) 


_ Pres Diesel 
Serv. Co., 105 
Baltimore 2, Md 


SEWAGE 


INDUSTRIAL 


m. Engr., 


e Bldg., Baltimore 
gnier, Whitman 
Requardt & Assocs., 13 St. Paul 
St., Baltimore 2, Del 
Dual—Pa.) 

Rehm, Leo I 
Consoet 
1032 


t Direktorat, dhus 
Cop tn n Denmark (ISP) 
1, Engr In 
Ocean Twp. Joint 
mm., 270 Roosevelt 
3. 
Cons. Engr 
mto, Ont 


ity Engr., 


Chicago 
Asso also St 
Tank Co.) 
thur W., Sr. San. Engr., 
of Pub. Health, B 


7, San Diego, Calif 


R inh id, Prof Dr.-Ing., Tech 
Hochschule, Lehrsthul f. Str.-u., 
Stadtbauwesen, Darmstadt, Ger 
many (Germany) 

Reinke, E. A., Chief Engr., Dept 
of Pub. Health, Bur. of San. 
Engrg., 2 Milvia St., Berkeley 
4, Calif. (Calif.) 

Reinoehl, Dor ( Engi L 
Cedric Mac: 3181 Waverley 
St., Palo Alt« f. (Calif.) 

Reins, R. L., Assoc. Engr., Hen 
ningson, Durham & Richardson 

2962 Harney St., Omaha 

(Towa; Dual Nebr.) 

Reisdorph, Art., 2 W. Clark, Pasco 
Wash. (Pa NW ) 

Rekerdre, George 
Wat. System 
4150 Camino de 
Ariz 

Remig, R 
Grou inc Is 
leg 

Irvir Jr., Staff Engr 
Hall abs ‘ourth Ave 
Pittsburg i 

It 469 


N. Y. (N.Y.) 


la Colina, Tucson 


Supt., Sewag 


ree port, 


WASTES 


Southside Ave., 


March, 1954 


Republic Steel Corp., Att: Earle 
Smith, Rep., Republic Bldg., 
Cleveland 15, Ohio (Corp. Ohio) 

Steel Corp., Att 
, 1175 S. Park Ave., Buffalo 
20, N. Y. (Corp. N.Y 

Requardt, G. J., Cons. Engr., Whit 
man, Requardt & Assocs., 1304 
St. Paul St., Baltimore 2, Md. 
Md.-Del.; Dual-——-N.Y.) 

Resan, Stephen’ F Sales 
Westport Rd., R. R. 1 
Wis. (Cen. St.) 

Rettig, G. J., Cons 
Burdick & Howson, 
Dr., Rm. 1401, 
(Cen. St.) 

Retzner, Bertil, Civ 
tenverket, 
(Sweden) 

Howard T., Engr., N. 
‘o., Inc., Montmorenci Rd 
Ridgway, Pa. (Pa.) 
Reynaud, J. R., It., Oper., 
Beach Sewage Dist., 
Atlanta Beach, N 


Engr., 
, Madison 
Engr., Alvord 
20 N. Wacker 
Chicago, Il 


Engr., Vat 
Halsingborg, Sweden 


Reynolds, Joel W., Gustavo Presto: 
Co., 113 Broad St., Boston It 
Mass. (New Eng.) 

Reynolds, Leon B., Prof., 
& San. Engrg., Stanford 

159 Coleridge St., Palo 

Calif. (Calif.) 

is, M. W., Oper. & City Mgr 
55, Durand, Mich. (Mich.) 
me, Geo nee A., San. Engr., i 
Wat. Poll. Contr., State 
Health, Columbia, $. C. (S.C.) 
, Donald E., Asst. San. Engr 
‘ourt House Dayton, Ohio 


Hydr 
Univ 
Alto 


Robert W., Town 
116, Meredith, N. J 


Engr 
(New 


McRae, Ga. (Ga.) 
Rhynus, C. P., Supt. of 
P. O. Box 886, Daytona 
(Fla.) 
Raymond R City Eng 
Cerritos Dr., Fullerton 
(Calif.) 
Ribner, Morris, 
Lab., N. Y. 
Supply, Gas & 
Park Brookly 
e, Archie H., Cw. 
Howland, Hay 
1600 Wester Ave., 
(Pac. N.W.) 
K., Gulf Oil Corp., 
a Refinery, P. O. Box 
lelphia 1, Pa. (Pa.) 
Albert, Field Engr 
Porter (Can.) Ltd 
Toronto, Ont 


Wat. Wks 


Sewag 
Reach 


Bact Mt 
of Wat. 


Dept. 


Corvallis, Oreg 


Phila 
7408 


George 


Chem., Dist. ot 
Chesapeake St 


Coluinb ia, 161 
S.W Washineton 20, D ( 


Civ. Engr., Bur 

Design Div 
City Hall, Room 708, Los Angele 
12, Calif. (Calif.) 

Rice, Lawrence G., Cons 
Gannett, Fleming, Corddry 
penter, County Off 
$32. WI hite 
Dual—N.Y 

Rice, Russell 
& Eddy, 60 Stevens Rd., 
92, Mass. (New Eng.) 

Linvil G., Instructor in San 
Va. Polytechnic Inst 
Blacksburg, Va. (Va ) 


Engr 
& Car 
Bldg., Rm 
Plains, N. Y. (Pa 
) 


Metcalf 
Needham 


Partner, 


Reed, Thomas F., U. 
S. Steel Corp f Del., 6601! 
= Hamilton Ave., Pittsburgh 6, Pa ; 
Pa.) : 

Reedy, Timothy D., Supt., Sewage 
Trt. Pit., 2422 Miller Ke, Flint, 
Mich. (\ 
Ree M Rep., Buck Hill 
Falls Co., Buck Hills, Pa. (Pa.) 
Reeve, S. Cons. Engr., Black 
& Veatch, 4 Broadway, Kansas 
City 2, M Kans.) 
2 J., Supt., Mun. Sewag Regan, H. D., Supt., Sewage Trt., 2 
15¢ Madison Av: Pub. Wk Dept m. 2, Lex- 
Fla. (Fla.) ington, Ky. (Ky.-Tenn.) 
1 : 
Rawlins, George S., Vice-Pres., J Regester ( 
N. Pease & Co., 119 5th 
es St., Charlotte 2, N. C ) fi 
Rawn, A M, Chief Eng Gen 
Mer., L. A. Co. Dist., 

2020 Beverly Blvd., Los Angeles 
4, Calif. (Calif.) 
= Asst. San. Eng i 
Health, 116 Stat 
N.Y. : 

ters Lane, Old Krhof nge 
g. (ISP) 
Can. (Can.) 
St Asst. San 
ae Engr., Dept. of Bldgs. & Safety : 

Engrg., 16830 Ashton Rd., D 
troit 19, Mich. (Mich.) 

ia Ream, Edward F., Jr., Pacific Flush : 
A Reid, John D., Trail 
St.) C., Can: (Can.) % 
Ti Reilly, John J., Cons. Eng ) 
aie Wis Newrose Bldg Main & Spring 

Sts., Pittston, Pa. (Pa.) 
& Reilly, R. B., Dist. Engr., Walla O 
Fe Win & Tiernan Co., Inc., 11 Overhill Rhodes, ‘ 
= Rd., Belleville, N. J. Box 
= Rechen Henry J I Sr Put Reimer, Frederick E., Chem. Engr., En : 

ge Health Engr., USPHS, P. 0. Box Merck & Co., Inc., Cornell Ave., 3 
| 106, North Branch, N. J. (NJ) Berkeley Height, N. J. (N.J.) 
Rector, K. Cons. Engr. 2833 | Peciic 

Kentucky St., Topeka, Kans = 
Kans.) Ave., Lake 

Il. (Cen 

Pacific } 
Reinhardt, A 
State De; 

St. Pier, | 

(Ca ( “ 
Reed R 

Reed, George W 

Bridge St., \ 

(Calif.) 
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: Richards, Clift R., Chief Faciis. Riga, H. L., Town Engr., 15 Dundas , Roberts, E. F., Sec.-Treas., Grand 1 
Engr., Bigelow-Sanford Carpet Co., St., E., Trenton, Ont., Can. River Conserv. Comm., Box 720, : tt 
. Thompsonville, Conn. (New Eng.) (Can.) Brantford, Ont., Can. (Can.) aT 
Riches, G. H., City Engr., Brant- | Rigby, T. Alec. Pit. Mer., Niagara Roberts, F. M., Gen. Electric Co., ye 
ford, Ont., Can. (Can.) Concrete Pipe Co., Box 36, St 1 River Rd., Schenectady, N. Y , 
> Richards, Harold B., Chairman of Catharines, Ont., Can. (Can.) ( Assoc.) oa 
: Comm., 1100 Hadley Ave., Old  Riggle, Robert H., Oper. & Mgr., Roberts, Harold D., Supt. of Utils., . 
Hickory, Tenn. (Ky.-Tenn.) 1438 S. Woerner Ave., Clarks- Hunter Air Force Base, 526 E. or, 
e Richards, John E., Asst. Engr., State ville, Ind. (Cen. St.) S6th St., Savannah, Ga. (Ga.) a 
: Health Dept., 306 Ohio Depts. | Rihm, Alexander, Jr., Asst. San Roberts, Miss Hazel V., Jr. Analyti- ae 
Richey, Curtis E., Sr. San. Engr., 1€ 1., Delmar, N. Y. (N.Y.) iv. oO a es., New Scot- * 
USPHS, Inst. of Inter-American | Riis-Carstensen, Erik, Hydr. Engr., land Ave., Albany, N. Y. (N.Y.) oa 
e Affairs, Apartado 23 Bis, Mexico, Buffalo Sewer Auth., 28 Clorendon | Roberts, Jack, Engr., N. Toronto el 
D. F., Mex. (Calif.) | Pl., Buffalo 9, N. Y. (N.Y.) | Sewage Trt. Pit., 515 Donlands — Figs. 
Charles E., Partner, | Bier, Boro. Engr. Toronto, Ont., 
eynolds, Smith & Hills, P. O. | Stockton St., Princeton, N. | an. : an 
: Box 4817, Jacksonville 1, Fla (N.J.) | Roberts, John D., Oper., Sewage Rue 
(Fla.) Riley, Harley M., Reg. San. Engr., | Trt. Plt., 225 Lenox Ave., Pitts- oa 
Richmond, Maurice S., Asst. Engr., | State Dept. of Health, 311 State | _ field, Mass. (New Eng.) co 
: Div. of Engrg., State Dept. of |  St., Albany 6, N. Y. (N.Y.) | Roberts, John D., Roberts Filter ost 
: Health, Lansing 4, Mich. (Mich.) | Rimbach, T. N., Sales Engr., Lane Mig. Co., Darby, Pa. (Pa.) ie 
fe Richmond, Ross N., Oper., City | Machinery Co., 707 Market St., | Roberts, Martin S., Jr., Hart, Free tr 
Sewage Trt. Plt., 406 E. Maple | St. Louis 1, Mo. (Mo.) land & Roberts, 926 Third Natl — 
= St., Mason, Mich. (Mich.) | Rink, Henry, Carmel San. Dist., | Bank Bldg., Nashville, Tenn te 
‘ Richter, Paul O., Mer., Central | 1002 Benita St., Pacific Grove, | (Ky.-Tenn.) gir. 
; Div., Eimco Corp., 3319 S. Wal- Calif. (Calif.) | Roberts, W. C., Dir., Pacific Engrg. or 
z lace St., Chicago 16, Ill. (Cen. | Riordan, John M., Pres., Industrial Lab., 604 Mission St., San Fran- a 
St.; Assoc.) Materials Co., Somerset St. & | cisco 5, Calif. (Calif.) Fos 
: Rickard, Grover E., Supt., Wat. | Trenton Ave., Philadelphia 34, | Robertson, D. A., Jr., San. Sales BF 
Wks. & Sewage Trt., Bd. of Pub. | Pa. (Assoc.) Dept., Wallace & Tiernan Co., pt 
Wks., Box 664, Binghamton, N. | Risquez C., Alfonso A., Div. In- Inc., Newark 1, N. J. (Va.) oa 
k Y. (N.Y.) | genieria Sanitaria, Edificio Sur 6 Robertson, John M., Drain. Engr., Rie. 
Rickenbach, Howard F., Boro Engr., Piso, Caracas, Venezuela, S. A Armco Drain. & Metal Prod., a 
Boro. Hall, W. Reading, Pa. (Pa.) (Cen. St.) j Inc., Middletown, Ohio (Ohio) BG 
Ricketts, H. P., Cons. Engr., De- | Ritchie, Charles L., San. Engr., | Robertson, Norman L., Mgr., Mar- 
ee Fraites Assocs., Cons. Engrs., 320 | State Dept. of Pub. Health, 730 quette Heights Homes, 201 Joliet . 
‘ E. Main St., Houma, La. (La.) E. Vine St., Springfield, Il. (Cen. | Rd., Marquette Heights, Pekin, br 
Riddell, J. Campbell, City Engr... 5t) Wl. (Cen. St.) 
: Town Hall, Oxford, Eng. (ISP) Ritchie, Wells, Editor, Civ. Ad- | Robertson, T. E., Supt., Spartan- fe 
: Riddell, M. D. R., §S Engr., | ministration Magazine, 481 Uni- burg Metro. Dist., 168 W. Main aa 
‘Greeley & Hansen, 20'S. State Ave., Toronto, Ont., Can. | St., Spartanburg, S. C. (S.C.) 
St., Chicago 4, Il. (Cen. St.) | -_ | Robins, Maurice L., Chem., Minne- Pe 
Army, P. O. Box 78, Mel- Box 3598, St. Paul 1, Minn. (Cen. 
: St., New | bourne, Fla. (Ga.) | St.) 
| Ritter, Roy H., Civ. Engr., Whit- | Robinson, Bertrand, Dist. Mer., 
eh he ee | man, Requardt & Assocs., 616 | Hardinge Co., Inc., Rm. 305, 200 i 
W 56th St Missi n ‘Kans. (Mo s Chestnut Ave., Towson 4, Md Bay St., Toronto, Ont., Can. oa 
as Ye : | Rivera, Fernando L., L. Antonsanti, | Robinson, G. G., Pres., Concrete aa 
1 Gere nc., Box 668, ato Rey, P Pipe, Ltd., 402 Harbour Bldg., 
Mich., Ann Arbor, Mich. (Mich.) Paving ; oronto, Ont., Can. (Can. aa 
oi Riedel, John C., Cons. Engr., 505 Rivera-Bisbal, Miguel A., San. Engr., | Robinson, J. L., Asst. Supt., Wat. eA 
Rox 7 arrio Sta., Ir., Ft. Worth 7, Tex. (Tex.) 
San Juan, P. R. (P.R.) Robinson, Kyle I., Pittsburgh Pipe : 
Rivers, Thomas Partner, Henry | Cleaner Co. of New York, Inc., 
0. Box 918, Rockford, TH. (Cen | in ua 
: St. N.C. (N.C) 
 &§ Riegel, H. J., Pres., Pump & Light- | Roahrig. Henry L, Asst. Reg. Engr., “oon E., see Central tf 
ing Co., Inc., Box 1856, Charlotte, USPHS, 69 W. Washington St, 
N.C. (N.C) Rm. 260, Chicago 2. (Fed) | Robinson, Philip L.. Sr. Sewage 
: Riegel, Harry I., Supt., Utils. Dept., | Roark, Chris C., Foreman, Neches | 
: Kaiser Steel Corp., P. O. Box 217, Butane Prod. Co., P. O. Box 394, 25 “ge sia es 
4 Fontana, Calif. (Calif.) | Groves, Tex. (Tex.) R Als. F 
Richl, Merrill L., Supt., Wat. Purif. | Robbins, J. M., Assoc. Prof, Civ. | Bs Asst. 
Mahoning Valley ‘San. Dist. P. Enarg.. Newark College of Engrg, 4706. Broadway Kansas City 2. 
). ox 298, Youngstown, Ohio 83 Maplewood Ave., Maplewood, - P . an 
(Ohio) N.J. NJ) “og 
1701 Brachman ‘Ave | 363. Springfield “St., Chicopee. 
Apt. A, Cincinnati 30, Ohio (Ohio) Mass. (New Eng.) 
2030 St, | Roberton, L. F., Sewage Disp. Engr., | Robles, Luis Ramos, P. R. Aqueduct 
stries, : ow st., | 565 William St., London, Ont., Sewer Serv., Box 2832, San on 
: Chicago, Ill. (Cen. St.) Can. (Can) Juan, P. R. (P'R.) 
- Monti- 415, San Carlos, Calif. (Calif.) ‘It., 20 Queen St., Freeport, N. 
: cello, N. Y. (N.Y.) Roberts, C. A., Pres., Roberts Filter Y. (N.Y.) pe. 
; Riestenberg, E. B., Supt., Power | = Mfg. Co., Darby, Pa. (N.C.) Rocheleau, Robert R., Exec. Sec. & By 
4 Pit., Natl. Lead Co. of Ohio, | Roberts, Dr. C. R., Sales Chem, Fngr., W. Va. Wat. Comm., 1806 Pas 
: P. O. Box 158, Mt. Healthy Sta.,| 1267 Sixth Ave., New York 19. Washington St., E., Charleston, 1" 
= Cincinnati 31, Ohio (Ohio) | N. Y. (N.Y.) W. Va. (W. Va.) <0 
: Riffe, Norman T., Engr., L. C. | Roberts, Clay, Asst. City Engr., | Rock, Harold F.. Sr. San. Engr., yo 
: Macabee, 1125 Pine, Martinez, City Hall, Kansas City, Kans. State Dept. of Health, Morris, * 
Calif. (Calif.) (Kans.) N. ¥. (N.Y.) 
: 
: 
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Rockhill, C. M., Sr., Supt., 374] Roll, Harvey L., Plt. Oper., Arcade, | Ross, William A., Supt., Wat. & 
Columbus Pl., Long Branch, N.. ¥.. Sewage Depts., City Hall, On- 
3 N. J. (N.J.) Rollins, Frank L., Asst. City Engr., tario, Calif. (Calif.) 

Roden, Philip, Pres., Separmatic, $52. Orchard Ave., Barberton, | Ross, William A., San. Cons. Engr., 
Inc., 3142 W. Mill Rd., Milwau- | Ohio (Ohio Rep. of Panama, P. O. Box 425, 
kee, Wis. (Cen. St.) | Roman, J. B., Plt. Engr., Westing Ancon, Canal Zone (Calif.) 

Roderick, Ralph E., Partner, Cornell, house Electric Co., 3015 Crescent Ross, William E., Supt., San. Dist. 
Howland, Hayes & Merryfield, Rd., bus 4, Ohio (Ohio) & Sewage Trt. Pit., 221 S. 21st 
1600 Wester Ave., Corvallis, Oreg. | Romer, Ha Chief. Div. Waste St., Richmond, Ind. (Cen. St.) i 
(Pac. N.W.) | Disp. & Poll. Contr., N City | Rosser, C. M., see American Viscose 

Rodes, W. E., Asst, Dist. Mgr., | Health Dept., 75 Prospect Pk., Corp. 

American Pipe & Constr, Co., P. S.W., Brooklyn 15, N. Y. (N.Y.) Rostenbach, Royal E., Chem. Engr., 
Box 60/7, Hayward, Calif. | Romero-Alvarez, Humberto R., Chiet Gen. Electric Co., Hanford Atomic 
) a of Design Engrs., Jefatura de In Prod. Operation, 2310 Pullen St., 
s, R. M., Supt., Sewage Trt. genieria. Sanitaria, Secretaria de Richland, Wash. (Fed.) ' 
, Winston-Salem, N. C. (N.C.) | Recurses Hidraulices, (Mexican | Rostron, James T., Asst. Supt., 
oo D., Mech.  Engr., | Federal Government), _Fundidora Sewer Maint., L. A. Co., 108 
y Heating Co 1S2- W.. | de Monterrey No. 89, Mexico, D W. 2nd St., Rm. 731, Los An- 
sin Ave., Milwaukee 11, | F., Mexico (Calif.) geles 12, Calif. (Calif.) 
(Cen, St.) | Roob, F. H., Sec., City Wat. & | Roth, A. A., Clerk, City Wat. Wks. 
Roe, Frank C., Eastern Mer., | Light Dept., Columbus, Wis & Sewerage System, Hagersville, 
im Co., Perth Amboy, (Cen. St.) Ont., Can. (Can.) 
: re Rood, E. H., Pit. Magr., Reid Mur Roth, Herbert S., Dir. of Pub 

Roe, Joseph P., Oper., Sewage Trt doch, Div. of Consolidated Grocer Wks., City Hall, Hartford, Wis 

Pit., Mitchell Air Force Base, Corp., Ellsworth, Mich. (Mich.) (Cen. St.) 


iN oo St., Jamaica 4, N. ¥ Rooney, John J., Asst. Civ. Engr., Roth, Martin L., San. Engr., State 
N. Y¥. City Dept. of Pub. Wks Bd of Health, 1910 Helena 
Roe, T Plt. Attendant, L. A , . 
_ om, : It “gg ‘oie 16 Stuyvesant Oval, New York 9, Pkwy., Madison, Wis. (Cen. St.) 

W. 99th St., Inglewood 1, Calif. | : 747 p : 

Root, Darrell B., Cons. Engr., Camp, | Irt. Plt., 4347 Pearl Rd., Cleve- 
| Dresser & McKee, . w land, Ohio (Ohio) 
Boston 8, Mass. (N Rothchild 
Timber 
Wis. (Cen. St.) 


} rt ‘no 
Robert, Dist. Engr., Erie Henry A., Chem. Engr 


ly-Clark Corp., Neenah, 


Ith Dept., 66 Choate St., | 
Buffalo 20, N. Y. (N.Y.) Roscow, E., Coppy 


| Church Nr. Accrington, Lancs., | Rothman, Edwin F., Dist. Mer 
St % re c | Eng. (ISP) | Wallace & Tiernan & Co., Inc 
: | . | 1262 Commonwealth Ave., Boston 


Rogers, C. H., Engr. of Sewers, 64 | 
N. 


Rosenthal, Arthur G., Civ Engr., 
Abernethy Dr., Trenton, L. 


4. 'Co. Engrs.. 108 W. 2nd | 34, Mass. (New Eng.) 


(NJ) St.. Rm. 828, Los Angeles 12, | Rotthaus, Mrs. Helen, Asst. to Chief 

| Calif. (Calif.) San. Engr., San. Engrg. Div., 

— D. Paul, Chief Chem., State | R Gord Pp. s MI , State Dept. of Health, Capitol 

Yept. of Health, Harrisburg, Pa. | Gordon Porce- Bldg., Phoenix, Ari 

Milwaukee Ave., Detroit 2, Mich. | Sotze, 

L ( Mich.) | sauken Sewerage Auth., Municipal 
ity al 5 erry | sIdg sd n 8, N 

St., Easton, Pa. (Pa.) se, Stanley R., Inspr. Mer., San amen 6, N. J. J.) 

Rounds, Garland L., Dir., Engrg 


Rogers, Harvey G., Dir., Div. of | a P. O. Box 809, Indio, Calif. 
Wat. Poll. Contr., State Bd. of ; 
Health,  341¢ Edmund Blvd., | Rose, Thomas D., Town Megr., 


Div., Fed. Wks. Administration, 
4625 37th St., N., Arlington, Va 
(Fed.) 


Minneapolis 6, Minn. (Cen. St.) ls h apel Hill, N. ( N.C.) Rowan, Peter P., San. Engr., Fair- 
Rogers, Jack C., Assoc. Health | Rosen, Ake, Engr., S. Skyttegatan | fax County, 358 N. Washington 
Engr., City Health Dept., 6501 12 B, Orebro, Sweden (Sweden) | — St., Falls Church, Va. (Va.) 
a. Ave , Los Angeles 28, | Rosengarten, W E.. Twp. Engr., | Rowe, Englebert, Lab. Tech., Sew- 
alif. alif.) 75 E. Lancaster Ave., Ardmore, | age Trt. Pit., 24941 Oxford Ave., 
Rogers, John_A., Oper., Sewage Trt. Pa. (Pa.) } Dearborn 8, Mich. (Mich.) 
Ave., Milford, | Rosenkranz, William A., Pub. Health | Rowen, Robert W., Vice-Pres., 
onn. (New Eng.) Engr., P. O. Box 344, Chippewa | Nichols Engrg. & Res. Corp., 60 
Rogers, M. H., Supt., Box 60, | Falls, Wis. (Cen. St.) Wall Tower, New York, N. Y. 
Bathurst, N. B., Can. (Can.) Rosenthal, Barnet L., Sr. Chem. ; (Cen. St.; Assoc.) ; 
Rogers, M. W., Mar., Pub. Utils. | State Dept. of Pub. Health, 50 | Rowley, P. Mells, Prin. Asst. Engr., 
Comm., Carleton Pl., Ont., Can. Nesmith St.. Lawrence, Mass. | R. F. MacDowell & Assocs., 401 
(Can.) | (New Eng.) Chester-Twelfth Bldg., Cleveland 


+ 
Rogers, Roy B., Megr., Pemberville Ross, Alfred, Supt., Sewage Disp. | ,, =o Semin 
Food Co., Pemberville, Ohio (Ohio) Pit., Huron, S. Dak. (S. Dak.) Roy, A. V., ag | Mer., — Ir 
: oss, B. N Cons. Eng > o.} rigation Supply, P. O. Box 3369, 
selanger 5, Essen, Germany (Ger- Box 705, Goderich, Ont., Can : rgd eae Los Angeles 54, 
Rohlich Prof Ross, Donald I Oper., City Trt. Earl J Chief he m Gen 
Engrg., Univ. of Wis., Hydr. & Pit., 3819 A St., Tacoma, Wash. | Motors Corp., Pontiac Motor Div., 
San. Lab., Madison 6, Wis. (Cen. (Pac. N.W (Mich 
St.) toss, Edward N., Wat. Engr., Vicks Mich.) 
. Engr., Vick Rozenberg, H. W., see Armour 


rg h. ( 
Rohm_ & Haas Co., Att: Benjamin burg, Mich. (Mich.) Leather Co. 


F. Bolton, Salvage & Wastes Disp. | Ross, Elmer E., Supt., Sewage Plt., Posvakte ; 

Engr., 5000 Ric hmond St., Phila- E. Bay Mun. Util. Dist., Special 

delphia, Pa. (Corp. Pa.) Dist. No. 1, P. O. Box 616, Bay- | rm Aull - ( all be Ark’ 
Rolando, Charles L., Sr., Supt., (Ark ) j 

Sewage Disp. Plt., 3004 Fourth alt.) > > 

Ave., W., Hibbing, Minn. (Cen. | Ross, J. A., Civ. Engr., 421 Rowell -—% 3} * yy Mich 

St.) Bldg., Fresno 21, Calif. (Calif.) (Mich.)’ 
Rolfson, Orville, Civ. Engr. & Sur- | Ross, P. T., Plt. Oper., Mitchell | Ruchhoft once C.. Pri 

veyor, 607-8 Bartlet Bidg., Wind- | Air Force Base, 142 Third St., CSPHS ‘oe 

sor, Ont., Can. (Can.) Mineola, N. Y. (N.Y.) Cincinnati, Ohio (Cen. St.) aiid 
Rool, A. H., Supt., Sewage Trt. | Ross, Paul C., Dist. San. Engr., | Ruck, Franklin, Sup Sew 

Pit., 316 E. Main St., Chilton, | Box 181, Allerton, Mass. (New Wks., ie Waals en tor. 

Wis. (Cen. St.) Eng.) Ohio (Ohio) : es 


te 
4 
: 
At 
4 
we 
ay 
+3 
4 
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- Rudder, A. P., Dist. Mgr., Wallace | Russell, Vernon C., Supt., Wat. & | Salvato, J. A., Jr., San. Engr., Erie . 
fi & Tiernan Co., Inc., 1111 17th | Sewer Div., 96 Hotten St., Dan- Co. Health Dept., 601 City Hall, Pde 
St., N.W., Washington, D. C. vers, Mass. (New Eng.) Buffalo 2, N. Y. (N.Y.) es" 
(Va.) | Russell, William J., Supt., Wat. | Samples, J. A., Chief Chem., Weir- — 
Rudgal, Harold T., Gary-Hobart Supply Dept., Benton Harbor, | ton Steel Co., 3637 Collins Way, 
Wat. Corp., 650 Madison St., | Mich. (Mich.) Weirton, W. Va. (W. Va.; Dual— oe 
: Gary, Ind. (Cen. St.) | Rutherford, Kyle W., San. Engr., | Ohio) a 
: Rudge, John I., Gen. Mgr. & Vice- | Sth Naval Dist., Div. of Pub. | Sampson, George A., Cons. Engr., a 
; l Pres., W. Va. Pump & Supply Co., | Wks., 6320 B Merle Ave., Nor- | Weston & Sampson, 14 Beacon t 
P. O. Box 2081, Huntington, W. | — folk 13, Va. (Va.) |  St., Boston 8, Mass. (New Eng.) 7 
. Va. (W. Va.) | Rutherford, Norman P., San. Asst., | Sampson, J. A., Cons. Engr., Howard .. 
. Rudolfs, Dr. Willem, Huzarenlaan, | bur. of San. Engrg., State Dept. R. Green Engrg. Co., 208-210 Hs 
: Joppe (Geld), The Netherlands of Health, Harrisburg, Pa. (Pa.) Bever Bldg., Cedar Rapids, Iowa on 
(N.J.) | Ruthven, Town of, c/o Oliver G. | (Towa) 
Rudolph, Edlras B., Serv. Engr., Lee, Sewer Supt., Ruthven, Towa | Sampson, Ralph, Oper., Sewage Trt. fA 
B-I-F Industries, 571 N. Main | (lowa) Pit., 21 Rock St., Middleboro, a 
St., Greensburg, Pa. (Pa.) | Ryan, Alfred J., Cons. Enegr., Mass. (New Eng.) iA 
Ruehl, Edward H., Assoc., R. | Crocker & Ryan, 1340 Glenarm | Samsel, John J., Asst. San. Engr.. a 
: Stuart Royer & Assocs., 15 W.| PL, Denver, Colo. (Rky. Mtn.) | Gilbert Assocs., Inc., 820 N. 11th oe 
5 Cary St., Richmond 20, Va. (Va.) | Ryan, J. Samuel, Supt., Pub. Wks., | St., Reading, Pa. (Pa.) ee 
‘ Ruff, Wilson L., Supt., Elec. & | 99 Olean St Bolivar, N. Y. | Samson, Channel, Supt., Town of mS 
Wat. Dept., Covington, Tenn. (N.Y.) Tonawanda, 176 Midland Ave., 
(Ky.-Tenn.) Ryan, William A., Cons. Chem., Kenmore, N. Y. (N.Y.) io 
Rugaber, John W., Engr., Pet Milk | N. Y. State Canners. Inc., 18 | Samuel, W. L., Asst. Prof. of Civ < 
Co., Greeneville, Tenn (Ky.- | Ridge Rd., W., Rochester 13, Engrg., Ala. Polytechnic Inst., c/o he 
Tenn.) | N. ¥. (N.Y.) Civ. Engrg. Dept., Auburn, Ala . 
; Ruhrverband, Postfach 1112, Essen, | Rybka, Dr. Karel R., Cons. Engr., (Ala.) bee 
Germany (Germany) | 96 Bloor St., W., Toronto, Ont.. | Samuelson, Andy, Pit. Oper., Thomas a 
Rukavina, M. K., City Engr.,| Cam. (Can.) Indian School, Iroquois, N. Y 
Kapuskasing, Ont., Can. (Can.) | Ryckman, Seymour J., Prof., Univ E 
‘ berger, Willi M... Chief of Maine, Wingate Hall, Orono, | Sanchez, Manuel Bey, Dist. Engr.. Re 
Metal Mig Co., Maine (New Eng.) Pp. R. Aqueduct Sewer Serv.. 
527 Curtin St., Bellefonte, Pa Ryder, Lincoln W., Cons. Engr., Mayaguez, P. R. (P.R.) re 
(Pa.) Metcalf & Eddy, 1300 Statler | Sanchis, Joseph M., San. Engr., a 
Rumble, G. B., Cons. Engr., R. R. Bldg., Boston, Mass. (New Eng.) Dept. of Wat. & Power, 2745 ay 
: 1, Atherley, Ont., Can. (Can.) Ryder, Ensign Robert A. U. § ae Ave., Los Angeles 65, a 
: Rummel, Edward F., Cons. Engr., Naval Ammunition Depot, Navy Calif. (Calif. 7 
: Rummel, Klepper & Kahl, 1021 No. 66, c/o Fleet Post Office, | Sandel, Neil J., Mgr., Greenwood i. 
‘ N. Calvert St., Baltimore 2, Md. San Francisco, Calif. (New Eng.) | Ave. Sewer Dist., 12728 8th St., e- 
(Md.-Del.) Seattle 77, Wash. (Pac. 
Rune, Lars Ake, Civ. Engr., Vat- | Saavedra, Emilio F., P. R. Aque- 
ee ©. elites duct & Sewer Serv., P. O. Box | Sander, Irwin P., Asst. San. Engr., if 
8, Umea, Sweden (Sweden) | 2832, San Juan 12, P. R. (P.R.) | State Dept. of Health, State Off a 
‘ Runeberg, Goran, Chem. Engr., Box | Sadler, Warren, Res. Engr., Greeley | _ Bidg., Albany 1, N. Y. (N.Y.) a 
: 109, Kristianstad, Sweden (Sweden) | & Hansen, 217 Governor St., | Sanders, Carroll A., Instructor, Tex #4 
Richmond, Va. (Va.) A & M College, Rt. 2, Crosby. 
Runyan, Damon, Partner, Runyan | Tex. (Tex.) 
& Slee, Arch. Engrs., 6915 Lake- | Saetre, Leif, Asst. Plt. Oper., Bel- BS 
wood Pl., Lakewood, Colo. (Rky. | grave Sewage Dist., 8 Nassau Rd., | Sanders, H. S., Vice-Pres. & Cons = 
Mtn.) Great Neck, N. Y. (N.Y.) Engr., R. L. Kenan & Assocs., 
Runyan, Marvin W., Design Engr., | Safford, M. A., Dist. Mgr., Wallace Brent Bldg., Pensacola, 
Stevens & Koon, 732 S.W. & Tiernan Co., Inc., Latham, | Fla. (Fla.) 
Ave.. Portland 4. Oreg. (Pac. Sanders, M. D., Res. Chem Swift 
N.W.) | Safford, Truman H., Cons. Engr., & Co., Res. Union Stock 
Runzler, Gustave C., Oper., Sewage Charles T. Main, Inc., 317 S. | Yards, Chicago » Il. (Cen. St.) os 
Trt. Plt., 563 Geneva St., Burling. | Tryon St., Rm. 104, Charlotte, | Sanderson, Solon, Mer., Wat. & \ 
ton. Wis. (Cen. St.) | Box 568, Marianna, 
R G. W., Interol Co., 480 Sageman, Norman W., Ener., Wex 
5 ford Co. Rd. Comm., 410 Marble | Sanderson Wallace W., Chem., State 
N. J. (Assoc.) "| St., Cadillac, Mich. (Mich.) Dept. of Health, Div. of Labs., 
ener.-i Sager, John C., Oper. Engr., Minne- | New Scotland Ave., Albany, N 
“ig Heath apolis-St. Paul_ San. Dist. 2515 | Y. (New Eng.; Dual—N.Y.) 
2 mental Sanitation Sect.. 1412 Smith | Colfax Ave., S.. Minneapolis 5, | Sandor, Charles, City Engr., City Me 
: Tower, Seattle 4, Wash. (Pac. Minn. (Cen. St.) Hall, E. Chicago, Ind. (Cen. St.) i 
$ N.W.) | St. Louis Pub. Lib, Olive & 14th | Sandt, Hartley, Sales Engr.. Johns a 
Ruscica, Samuel, Gen. Mer., Ruscica | _ Sts., St. Louis 3, Mo. (Mo.) Manville Corp... 4 Pine Pl., Glen a 
Bros., 41 Industrial St., Leaside, | Saintonge, Rosiare, City Engr., 406 Cove, N. Y. (N.Y.) yo 
; s Ont., Can. (Can.) W. St. Nazaire St., Thetford | Sanger, Lester A., Dir., Div. of + 
Rushey, Donald D., Asst. San. Engr., Mines, Que., Can. (Can.) | Sanitation, Lancaster Co. Health _ 
. A. F. & R. O. Hofmann, 626 | Sakellariou, Evans N., San. Chem., Dept., 935 R St., Lincoln, Nebr i: 
Montrose Ave., Solvay, N. Y. Chicago’ San. Dist, 1644 N. (Nebr.) a 
(N.Y.) Monitor Ave., Chicago 39, Ill. | Santana, Manuel F., Colonio Guate- a 
Russell & Axon. Cons. Engrs.. 408 (Cen. St.) mala 47, San Salvador, El Salva- ‘ 
Olive St., Merchants-Laclede Bldg., | Saks, Irving J., Civ. Engr., N. Y. dor, C. A. (Cen. St.) a 
3 Rm. 203. St. Louis 2, Mo. (Mo.) City Dept. of Pub ae ee | Santilli, Frank, Civ. Engr., City a 
George D.. Co Ener., Worth St., Rm. 823, New York | Dept. of Pub. Wks., 125 Worth ‘ 
13, N. Y. (N.Y.) St., Room 821, New York 13, N 
: St. Louis, Mo. (Cen. St.) | Salisbury Axle Wks. Att: Charles} Y- (N.Y.) 
: Russell, George S.. Pres.. Russell | R. Griffith, Chem, 2100 W. State | Sargent, Edward C., Supt. of Sts. & al 
& Axon, Cons. Engrs.. 408 Olive Blvd., Ft. Wayne 1, Ind. (Corp. | Sewers, 2376 Northland Ave., ts 
St., St. Louis 2, Mo. (Mo.) Cen. St.) | Lakewood 7, Ohio (Ohio) ~ 
Russell, Harold B., Cons. Engr., | Salisbury. Mer., Quaker | Sarles, Frank B., City Engr., City 
2716 E. Douglas, Wichita, Kans. | Maid Canning Co., Bloomdale, Hall, Santa Rosa, Calif. (Calif.) a 
(Kans.) | Ohio (Ohio) Saunders Charles, Asst. Supt., 
Russell, J. P., Managing Fditor, | Saltonstall, Dr. R. B.. Tech. Dir., Linden Roselle Sewerage Auth., Aa 
“Municipal Utils.” 341 Church | Udylite’ Corp., 1651 E. Grand 337 Amon Terrace. Linden, N. J. 
St., Toronto 2, Ont., Can. (Can.) Blvd., Detroit 11, Mich. (Mich.) 
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Saunders, Clare B., Town Engr., 
Box 763, Cobourg, Ont., Can 
(Can.) 

Saunders, Ernest, Chem., Mead 
Corp., Harriman, Tenn (Ky.- 
Tenn.) 

Savage, E Supt., Sewage 


Stuart, 
Trt. Plt., City Hall, Marion, Ind 
(Cen. St.) 


Prof. Thorndike 


Saville, 


Dean, Col 


Univ., Box 
New York 
. Dept. of 
Mass. Inst 
39, Mass 
Sawyer, Lloyd E., Editor, Engrg 
& Contact Record, 347 Adelaide 
St., W., Toronto 2-B, Ont., Can 
(Can.) 
Sawyer, Robert K., San Engr 
State Bd. of Health, Box 210 
Jacksonville, Fla. (Fla.) 
Sawyer, Robert W., Jr., Cons. Engr 
Malcolm Pirnie Engrs., 46 Fern 
cliff Rd., Scarsdal N (New 
Eng.) 
a Saxton, Walter W., Field Engr 
State Poll mtr. Comm., 408 
fe Old Capitol B , Olympia, Wash 
(Pac. N.W 
Scanion, Arthur J., Civ. Enegr., 
N. Y. City Dept. of Pub. Wks 
3045 Grand Concourse, New York 
Schad, Fred, Eng Co., 
8424 118th St., Hill 
3 18, N. Y. (Pa.: Dual 
Schade, W. F., Cons Rollin 
F. MacDowell & Assocs., 401 
i Chester-Twelfth Bldg., Cleveland 
14, Ohio (Ohio) 
Schaefer, Edward W., San. Engr., 
USPHS, Wat. Poll. Contr. Div., 
7055 Linden Rd., Prairie Village 
15, Kans. (Fed.) 
: Schaefer, J. D., Supt., Intnl. Shoe 
Co., Marlinton, W. Va. (W. Va.) 
Schaeffer, J. J., Res. Engr., Under- 
wood & McLellan, 502 Grain 
Mi; Bldg Saskatoon, Sask., Can 
(Can.) 
7 Schaetzle, T. C., Sr. Assoc. Engr., 
Sewage Trt. Wks., 1200 Berwin 
St., Akron 10, Ohio (Ohio) 
Schaller, August R Dist. Pub 
Health Engr., Div. of Health, 
600 S. National, Springfield, Mo 
(Mo.) 
Schatz, Edwin C., San. Engr., State 
Dept. of Health, 28 Central Ave., 
Ravena, N. Y. (N.Y.) 
Schaut, George G., Cons. Engr., 
1308 W. Ontario St., Philadelphia, 
Pa. (Pa.) 
Scheak, H. M., Chem., R. C. Harris 
Filter Plt., 75 Rosedale Heights, 
Toronto 5, Ont., Can. (Can.) 
Scheffer, Louis K., Dist. San. Engr., 
State Dept. of Health, 1013 
Green St., Harrisburg, Pa. (Pa.) 
Scheid, Charles R., Res. & Sales 
Engr., Pacific Clay Prod., Box 
145. Sta. A, Los Angeles 31, Calif 
(Calif.) 
Scheidt, Burton A., Sr. Civ. Engr., 
Chicago San. Dist., 1700 W. 91st 
Pl., Chicago 20, Ill. (Cen. St.) 
Schenet, Eugene W., Supt., City 


Sewage & Wat., 100 Trabuco Ave., 


San Clemente, Calif. (Calif.) 

ra Schenk, E. E., Cons. Engr., 218 

: Waterloo Bldg., Waterloo, Towa 
(Iowa) 


SEWAGE 


Disease Center, Tech. Branch, 50 


Scherping, Carl L., Mech.. Sewage 
Trt. Pit., 3026 Grant St., Saginaw 
Mich. (Mich 

Schier Leste ( Sewag 

6 W. rd Ave 
Wis St.) 
gr 
Health, 1 herry 
! 4, Fla Fla.) 
Engr., Power Pit., 
r¢ & Film Corp., P. O 
sselaer, N (N.Y.) 
rman, Supt., Sewage 
Pits., Omro, Wis 
H. Daugherty Re 
of Sx born & Sons, 
Pa. (Va 
ne W Asst. Supt., 
Pit., 15123 Lanning 
1 7, Ohio (Ohio) 
n H., Supt., Pub 
Hall Pismo Beach, 
I Vice-Pres., Pa- 
Tank Co., 4241 Ravens- 
“hicago 13, il. (Cen. 
hlickenrie Warren, Asst. San 
Engr., State Dept. of Health, 86 | 
Park Ave., Saranac Lake, N : 
(N-Y.} 

Schliekelman, R. J Asst. Engr., 
Dept. of Pub. Health, Capitol 
Bldg., Des Moines 19, Towa 
(Iowa) 

Schliessmann, D. J., Communicable | 
Seventh St., N.E., Atlanta 5, Ga. | 
( Fed.) | 

Schlueter, William H., Oper., Sew- 
age Trt. Pit., 211 W-. Spaulding 
St., Watertown, Wis. (Cen. St.) 


Schmickle, Robert D., Hydr. Engr., 
U Geol al Survey, 508 Hy- 


draulics Bl Iowa City, Iowa 
(lowa) 

Schmid, A. A., Foreman, Fuel Sys- 
tem & Oil Reclaiming, Allison 
Jiv., Gen. Motors Pit. No. 5, 
218 Tremont Indianapolis, 
Ind. (Cen. St.; Dual—Ohio) 

Schmidt, C. L., see Sinclair Refin 
ing Co. 

Schmidt, Henry L., Jr., Tech. Dir., 
Haviland Prod 421 Ann S&t., 


Grand Rapids, Mich. (Mich.) 


Schmidt, Jarvis J., Real Estate 
Sect., Chrysler Corp., P. O. Box 


1919, Detroit 31, Mich. (Mich.) 
Schmidt, L. A., Jr., Engr., Schmidt 
Engrg. Co., 817 Broad St., Chat- 
tanooga 2, Tenn. (Ky.-Tenn.) 
Schmidt, O. John, Asst. Reg. Engr., | 
Reg. No. 7, USPHS, Fed. Security | 
Agency, 2305 Fed. Off. Bldg., | 
911 Walnut St., Kansas City 6, 
Mo. (Fed.) 
Schmidt, Ray, Supt., Sewage Disp 
Pit., Millstadt, Ill. (Cen. St.) | 
Schmitz - Lenders, Baudir., Chief | 
Engr., Niersverband, Postf. 91, | 
Viersen/Rhid., Germany  (Ger- | 
many) | 
Schneider, Lt. Robert W., San. & 
Ind. Hygiene Engr., 9th Medical | 
Group, USAF, Travis Air Force | 
Base, Calif. (Calif.) | 
Schneider, Ruben, Brewmaster-Chief | 
Chem., Lucky Lager Brewing Co., | 


©, Boe 
Calif. (Calif.) 
Schneider, Warren A., Engr., Waste | 
Disp., Pur. of Sanitation & Maint.. 
City Hall, Rm. 748, City Hall. | 
Los Angeles 12, Calif. (Calif.) 
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Schneiter, Fr., State Engr., Canton 
of Zurich, Imbisbuhlstrasse 50, 
Zurich, Switzerland (Swiss) 

Schneller, M. P., Aurora Pump Co 
Aurora, Ill. (Cen. St.) 

Schobert, John Charles, Sales Engr.. 
Dow Chem. Co., Sales Dept., 900 
Wilshire Blvd., Los Angeles 17 
Calif. (Calif.) 

Schoell, William D., Civ. Engr 
701 Wesley Temple Bldg., Minne 
apolis 3, Minn. (Cen. St.) 

Schoen, Daniel I., Asst. Plt. Oper., 
83 Southside Ave., Freeport, N 

Schoepfle, O. F., Filt. Engr., 
Filt. Pit., 908 Vine St., 
Ohio (Ohio) 

Scholz, T. P., City 
Hall, Bellingham, 
N.W.) 


Wat 


Sandusky 


Engr., 


City 
Wash 


(Pac 


Schondelmeyer, John F., City 
Engr., Sedalia, Mo. (Mo.) 
Schoonover, Richard W., Serv. Engr., 
Infilco Inc., P. ( Box 5033 
Tucson, Ariz. (Ariz.) 
Schouten, Ernest W., 

lace & Tiernan Co., 
N.W. 23rd St., 
Okla. (Okla.) 
Schrauff, A. W., 
Schraufnagel, Francis, Pub 
Engr., State Bd. of Health, Comm 
on Wat. Poll., 1760 N. 2nd St., 
Wisconsin Rapids, Wis. (Cen. St.) 
Schreiber, Dr.-Ing Aug., Cons 
Engr., Bahnhofstr. 45 a, Hannover 
Vienhorst, Germany (Germany) 


San 


Engr., Wal 

Inc., 1328 
Oklahoma City, 
U. S 


see 


Rubber 


Health 


Schreiner, W. R., Sr. San. Engr 
State Dept. of Health, 39 Lin- 
coln St., Glens Falls, N. Y 
(N.Y.) 

Schriner, P. J., City Ener., 382 
S. Lincoln Ave., Kankakee, TIl 
(Cen. St.) 

Schroeder, G. W., Sales Mer., 
Victaulic Co. of Can., Ltd., 406 


Hopewell Ave., Toronto 10, Ont., 
Can. (Can.) 

Schroeder, Marvin H., Supvr., Sew 
Trt. Pit., Rt. 7, Box 1725, 
Vancouver, Wash. (Pac. N.W.) 
Schroepfer, George J., Prof 
Engrg., Univ. of Minn., 

Main Engrg. Bldg.. 

14, Minn. (Cen. St.) 
Schultes, August C., Jr., Vice-Pres., 
A. C. Schultes & Sons., 501 
Mantua Ave., Woodbury, N. J 


(N.J.) 
Schultz, Harold V., Plt. Supt., Bison 
80 Leslie St., Buffalo, N. Y 


ge 


S23, 
Minneapolis 


Lab., 
(Ohio) 


Schultz, Irving, Jr. Civ. 
Dept. of Pub. Wks., 
Arch., 2324 Loma Vista 
Sacramento 21, Calif. (Calif.) 

Schultz, Ray W., San. Engr., Chem 
Res. & Development Dept., Armour 
Labs., 1425 1, 42nd St., Chi 
cago 9, Ill. (Cen. St.) 

Schultz, Robert F., 
Electrochemical Co 

Schultz, Tom, 
Oil Co., Box 
(Mont.) 

Schulze, Oswald. Heinz-Otting-Str. 
13, Gladbeck /Westf., Germany 
(Germany) 

Schumacher, Chester A., Civ. Engr., 
City Hall, Waukesha, Wis. (Cen. 
t.) 


see Hooker 
Sales Rep 


Husky 
380, Cody, 


Wyo 


Schuster, Arthur W., Mer. R 
205 
N. ¥ 


Main St., W., Rochester 4, 


|| 

— 


Vol. 


26, No. 3 


Schwartz, Charles F., Supt., Sewage 
Trt. Pit., 413 N. Main St., Minoa, | 
N. Y. (N.Y.) 

Schwartz, H. L., Pa. Dist. Rep., 
American Well’ Wks., Inc, 807 
Commercial Bldg. Phila- 


Trust 
delphia 2, Pa. (Pa.) 
Schwartz, Louis, 
signer, Dept. of 
E. 3rd St., 
(N.Y.) 
Schweinging, Henry L., 
Sts., City Hall, 


Structural De- 
Pub. Wks., 396 
Brooklyn 18, N. Y 


Supt. of 
S. San Francisco, 


Calif. (Calif.) 

Schwemler, Frank L., Chem., East- 
erly Sewage Trt. Pit., 3335 Glen- 
cairn, Shaker Heights 22, Ohio 
(Ohio) 

Schwer, Arthur E., Jr., Asst. Supt., 
Little Miami Sewage Wks., 2491 


Duck Creek Rd., 
Ohio (Ohio) 


Schwindt, L. H., L. H 
Schwindt & Co., Box 559, Burling 
ton, Ont., Can. (Can.) 


Schwob, Carl E., Sr. San. Engr., 
USPHS, 4409 Elm St., Chevy 
Chase 15, Md. (Fed.) 

Scisco, Percy B., Oper., 525 8th 

e., Belmar, N. J. (N_J.) 

Sciver, Albert, Chem., 28 Victoria 
St., London, S.W. 1, Eng. (ISE) 
Scocco, Alexander, Oper., Disp. Pit., 
L. A. Dreyfus & Co., Box 500 

S. Plainfield, N. J. (N.J.) 

Scolari, Fmil, Asst. Megr., Light & 
Wat. Dept.. 118 N. H 
Lompoc, Calif. (Calif.) 

Scoralick, Henry W., San. Engr., 
State Dept. of Health, 35 Market 
St., Poughkeepsie, N. Y. (N-Y.) 

Scott, Clarence M., Oper., Sewage | 
Pit., Stratford, Ont., Can. (Can.) | 


Scott, G. T. G., 


Engrg. Consultants, 1654 Avenue 
Rd., Toronto 12, Ont., Can. (Can.) 
Scott, Guy R., San. Engr., Black & 
Veatch, Cons. Engrs.. 4706 Broad- 
way, Kansas City, Mo. (Mo.) 
Scott, J. Russell, Town Engr., 115 
Main St., Hwy. No. 3, Port 
Colborne, Ont., Can. (Can.) 
Scott, Oswald H., Mer. & FEngr., 
City Util. Comm., 277 Front St., 
Belleville, Ont., Can. (Can.) 
Scott, Ralph, Enegr., State Bd. of 
Health, 609 Gately Terrace, Madi 
son 5, Wis. (Cen. St.) 
Scott, Theodore, Res. Chem., Natl 


Distillers Prod. Corp., Res. Div., 


Box 2597, Cincinnati 37, Ohio 
(Ohio) 

Scott, W. R., Supt., Wat. Wks. W 
Point “Mfg. Co., Langdale, Ala 
(Ala.) 

Scott, Walter, Oper., Sewage Trt 
Pit., Box 316, Ponoka, Alberta, 
Can. (Can.) 

Scott, Walter M., Pub. Health 
Engr., City Dept. of Health, 472 


Gramatan Ave., Mt. Vernon, N 

Scott, Warren J.. Dir., Bur. of 
San. Engrg., State Dept. of Pub 
Health, 34 Garfield Rd., W. Hart- 
ford, Conn. (New Eng.) 


Scott, William, City Lab. Tech., 
409 Fleming St., N. Muskegon, 
Mich. (Mich.) 

Scovill, John R., Supt., Pearl River 
Sewer Dist., 138 Forest Ave., 
Pearl River, N. Y. (N.Y.) 

Scranton, City of, c/o Albert H. 
Anderson, Supt.. Wat. & Sewage 
Wks., Scranton, Towa (Iowa) 


Cincinnati 26, | 


Canadian-British | 
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Scroggs, Benjamin F., 
Co. Wat. Contr. 
Dist. No. 20, 


Supt., Harris 
& Improvement 
4020 Banner Dr., 


Houston 15, Tex. (Tex.) 

Scudder, A. P., Chem., Sewage Trt 
Pit., 80 Hamilton St Rockville 
Centre, N. ¥. (3.7.3 

Seabloom, Robert W., Pub. Health 
Engr., State Dept. of Health, 
1523 Smith Tower, Seattle 4, 
Wash. (Pac. N.W.) | 

Seabrook C. S.. Supt., Sewage Dept., 
503 City Hlall, Tacoma, Wash 
(Pac. N.W.) 

Seager, Phillip A Supt., Sewage 
Pit.. City Hall, Winter 
Haven, Fla. (Fla.) 

Seagrave, Alan V., Asst. Pit. Engr., 
Glass Fibers, Inc., Waterville, 


Ohio (Ohio) 


Seaman, E. A., Chief, Div. 
Management Conserv Comm., 
620-B Smith Rd, Rt. 2, Charles- | 
ton, W. Va. (W. Va.) 

Seaman, Justin S., Oper., U.S.D.B 
7, Camp Cooke Sewage Pits., 203 
South St., Lompoc, Calif 
(Calif.) 

Searight, George P., Boro. Mgr 
275 Parker St., Carlisle, Pa. (Pa.) 
Searls, Glenn, Supt., Sewage Trt. | 
Pit., Pine Grove Ave., Rochester 


Sears, H. T., Sales Rep., Hersey 
Mfg. Co., 510 512 Haas-Howell 
Bldg., Atlanta, Ga. (N.¢ | 

Sears, Hial B., Foreman, Sewage | 


Trt. Plt.. 27 Maplewood Rd., 


Worcester 2, Mass. (New Eng.) 
Sebrell, Ralph E., Chief Oper., 
Disp. Pit., 151 S. Franklin St., 


Florence, (isc) 


Sechrist, W. D., Chief Chem., | 
Pequanoc Rubber Co., Butler, 
N. J. (N.J.) 

Seeger, Lt. John USNR, 
Pub. Wks. Off., Marine Corps 
Forwarding Depot, Portsmouth, 
Va. (Fla.) 

Seegmueller, Elmer, Dist. Engr., 
— Bd. of Health, 313 E. 21st 

. Hays, Kans. (Kans.) 

Seeley, Ralph K., San. Engr., Build- 
ing Div, State of Mich., 630 
Bailey St., E. Lansing, Mich 
( Mich.) 

Seewald, E., Seewald Lab., 
1403 W. 4th St., Williamsport 22, 


Pa. (Pa.) 

Seferian, Samuel V., Chem 
Brush Beryllium Co., 
Ohio (Ohio) 

Segel, A., Deputy Commr. 
Wks., 2326 Fresno St., 
Calif. (Calif.) 

Harvey L., Civ. Engr., 

of Army, 182 W. 179th St., 
York 53, N. ¥. (N.Y.) 

Segetti, Michael R., Supt., Sewage 
Trt. Pit.. Cherry St. Extension, 
Naugatuck, Conn. (New Eng.) 

Segraves, John W., Minneapolis- 
Honeywell Regulator Co., Brown 
Instruments Div., Market Exten- 
sion Div.. Wayne & Windrim 
Aves., Philadelphia 44, Pa. (Pa.) 

Seid, Sol, Supvr., Dept. of 
Wks., 261 Sandford St., New 
Brunswick, N. J. (N.J.) 

Seidel, Baurat, Goebenstrasse 45, 
Hagen ‘Westfalen, Germany (Ger- 


Engr., 


of Pub 
Fresno, 
Segel, Dept 
New 


many) 
Seidel, Harris F., Supt., Sewage 
Trt. Pit., Municipal Bldg., Ames, 


Iowa ( Towa) 


of Fish | 


| Settle, 


Luckey, | 


| 
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Seidel, R. David, Cons. Engr., Floyd 
G. Browne & Assocs., 156 Homer 
St., Marion, Ohio (Ohio) 

Seifert, William P., Cons. Engr., 

Buck, Seifert & Jost, 77 Highview 
Ave., Tuckahoe, N. Y. (N.Y.) 

Seitel, G. C., Supt., Serv. Dept., 
City Hall, Chino, Calif. (Calif) 

Selby, N. G., Chief Chem., Sharon 
Steel Corp., Farrell, Pa. (Ohio) 

Seligmann, Irving L., Partner, Hal 
land & Seligmann, Ltd., 410 Frost 
Bank Bldg., San Antonio 5, Tex 
(Tex.) 

Sellner, Edward P., San. 
USPHS, 1607 E. 12th St., Apt 
313, Tulsa, Okla. (Okla.) 

Sena, Joseph R., Oper., Sewage Trt 
Wks., 20th & B Sts., San Diego 
2, Calif. (Calif.) 

Seng, Edward T., Oper 
Pit., 1451 Mill St., 


Engr., 


, Sewage Trt 
Jasper, Ind 


(Cen. St.) 

Senior, Harold J., Cons. Engr., 
Partner, Bisell & Bronkie, 5488 
Main St., Williamsville 21, N. Y¥ 
(N.Y.) 

Senseman, William B., Megr., Com- 
bustion Engr., Inc., 510 W. 6th 


St., Los Angeles 14, Calif. (Calif.) 


Senter, John, Sr. Mech. Engr., Bur. 
of Sewers, Div. of Wks., Rm. 318, 
Municipal Bldg., Baltimore 2, 


Md. (Md.-Del.) 


Sercu, Charles, San. Engr., Dow 
Chemical Co., 1313 S. Saginaw 
Rd., Midland, Mich. (Mich.) 


Serpa, George R., Chief Oper., San 


Joaquin Co. San. Dists. , 2203 
Anita St., Stockton, Calif. (Calif.) 
Servis, L. W., Cons. Engr., Servis 


& Van Doren, 409 Crawford Bldg., 
Topeka, Kans. (Kans.) 

Setter, Lloyd R., 
Health Center, 
Broadway, 
(Fed.) 

Setterstrom, Dick, Ind. 
Montana Power Co., 
(Mont.) 

Settle, J. E., Cons 
E. Settle, Pres., 
ton, W. Va. 


Environmental 
USPHS, 1014 
Cincinnati 2, Ohio 


Engr.. 
Butte, Mont 


Engr., Att: J 

Box 1047, Charles- 

(Corp. W. Va.) 

Lester L, Asst. San. Engr., 

State Dept. of Health, 2044 N.E 
30th St., Oklahoma City, Okla 
(Okla.) 

Settles, William, Supt., Sewage Disp 
Pit., White Hall, Ill. (Cen. St.) 
Setzer, J. Wilson, Chem., Wat. & 
Sewer Dept., Gastonia, N. C 

(N.C.) 
Severence, Edwin S., City 


Engr., 


Bremerton, Wash. (Pac 


Sewell, ‘ A., Managing Dir., H 
A. Sewell & J. A. Sewell, Cons 
& Contracting Engrs., Box 277, 
Newport, Wash. (Pac. N.W.) 

Herman, Pres., Cloroben 
Corp., Mercer "Jersey City 
2, N. J. (Assoc.) 

Seymour, Raymond B., 
Pres. & Tech. Dir., 
Prod. Co., 


Exec. Vice 
Atlas Mineral 
Mertztown, Pa. (Pa.) 
Shadix, Carl N., Environmental 
Health Center, 4676 Columbia 
Pkwy., Cincinnati 26, Ohio (Fed.) 


Shafer, Samuel W., Stud., Univ. of 
Tll., 703 W. Oregon, Urbana, Ill 
(Cen. St.) 

Shales, J. S. L., Mar., C. A 
Meadows Assocs. of Toronto, 
Meadow Wood = Rd Clarkson, 


Ont., Can. (Can.) 
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es, Weyburn City 515 S. Aike n aA Arlington Apts » | Sibley, City of, c W 
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+ Shaw, Arthur I F Sherrill, M (Towa) e., Sibley, Towa 
Central St .., Retired, 290 En iles O., Civ & Sicken 
(New Eng.) Auburndale 66, M 96, Baxter Wat’ is J.. Chief Oper 
Shaw Tot She Ky. (Ky. Marine Ci S Elissheth : 
John L nerrill, T. R I ity, Mict 
7 Dundas, Ont., C 10 Hunter St Moor R., Supt., Wat. & S Siebe 1. (Mich.) : 
Shaw, J h (Can. She oresville, N. C. (N.C & Sewer brizht D.. Civ. En A] 
aw, John R., Cons. Eng Shertzer, J bright & Friel, Inc 
W Owen caster. Pa City Engr., Lan- | Philadelphia 18 Ardleigh 
(Ca d, Ont Sher a) Siebe 2 a. (Pa.) 
Shaw, R A. L., Vice-Pres., Sutt Christian L., Cons S 
Bur of S.. Acting Chief Eng d aper Cr 43 uther- H Willow Ave San. 
: Stat r ‘nvironmental Sanit ngr t.. Kalamazoo. Mict Paterson | . ill, Pa. (Pa.) Ave., Camp : 
e Dept. of Healtt Sanitation, | Sherwood, Ni h. (Mich.) Siebert. Christi 
: thorne Ave Pr h, 246 Haw- ial, Con wristian 1 
(N.J.) rinceton, N | ‘bert ngr., 19 | State Dept Chem 
Shaw. Walter F.. J N.Y.) rty N’ y.| Energ., Harrisburg : 
Trt. Pit. F., Sr. Chem., Sew Sherwood, W. C | Sierp, Dr. F a.) 
field 376 Belrose Rd., Corner of y Mfg. Co., | str. 70 Richen- 
Shea, Walt (Ohio) Mass. ( Assoc.) Sts., 5. Boston many) Germany (Ger- 
Bldg., 327 State Of Bur. of San Asst Engr., | Pit., 302 Supt Sewage Trt : 
Ene vidence, R. I. (New of Health. Richmond State Dept Mich. (Mich Hudson 
Sheaffer. G. Edg Shie, Julius, Stud \ (Va.) | Steworth. : 
% Wat. & eee Chief Oper., P 20-78 28th St a Y. Univ., | W. Va. Pul A.. Chem. & Tec 
Power C . Pa Apt. 2¢ a. Pulp & Px ech.. 
Stream Sta., Hol 0., Holtwood | Shi CNY , Astoria, Chem. Sales Di aper Co., Ind 
Shesler. oltwood, Pa. (Pa.) | hields James I Teaneck 005 Teaneck : 
Pit., G pert T., Oper.. Se tile “Machine W iv. Engr., Tex Silbert 
ysburg Mun. Auth wage | 1382, Readin ks., Iberbauer, Walter R., S 
Middle Auth., 253 ading. I Box Clar 
(Pa.) iddle St., Gettysburg Pa. | Shields. Lew (Pa.) 4 Sanitation 
: A. B., Supt., Mari — & H lc Calif. (Calif.) Ave., Campbell, 
4 San. Dis Supt., Marin Cc 56. Fla ) 
Ans Library Pl, Shilling. LaVern le, Fla. (Fla.) | Chien Fdwin D.. San. E 
munition & Net De Naval Am- | __ ‘lowa) Greve, 
99, Ventura. Calif. (C Box | 79 Rivo al Beach, | Simmons, P 
Sheets. W a, Calif. (Calif.) | seach, Calif. (Calif anal, Long | Steel s. Paul D.. Chem a 
& Ni D., San. Ener.. Bi | Shillinger, Williar alif.) Va) Cs. W Weirton 
Sheffie 05 Harrison St ranch Pul : Sunt 
Sheldon, City of Ala. (Ala.) more Oper., 1008 Syca | Simon, Harry I 
ey Oper., 1216 3 c/o Carl Wolbers, | Ti Se addon Heights, N. J. Auth y L., see Muckini : 
| Shoaf, J. Al J. | simon, R nipates 
Shelly, DeWi | E., Sunt 
eWit | 2nd & pt., Sewage T Pit.. 499 _Sunt., 
West ingh: L Wks. Ener | Noblesville Washington Fla. (Fl 8 Deauville Dr., Trt. 
merding. Pa Brake Co., Wil. | Shockley. , Ind. (Cen. St.) a.) rlando 
ing, Pa. (Pa Wil. | Shockley, C. A., C monse 
| Shorbth: | Cleveland. Ohio (Ohio) Bldg. 
3 Shepherd, B ‘ ch. (Mich.) Rank C.. Cons. En: Lewis R., § 
V., Supt. W Nat] genera Co | ity Wat. Wk , Supt. of Filt : 
Wek re Sts Okla. rican | (Ga.) s. Griffin. Ga. 
Pac. N.W , Selah, la.) ity 2, | Simpse 
Shepherd, The | Shoemaker, R. H., V Gilbert Rolland W., S 
Engr., as P.. Assoc. Mai Corp., 12890 Ww Vice-Pres., Koler rt Assocs, Inc an. Engr., 
aa Shepperd, Frederi ) | Shonk, Donald C., C a. Sime , Va. & NJ.) , 3 
York. N. 40th St., New a. (W.Va) harleston, W w \pex, Inc, Ni t. Supt., 
Eng.) N.Y.: Dual—New Shook, C. E., E a.) Va 
: Shera, Bri Singleton, P. Wistinan & | Refining Co 
Salt Serv. Ener. lanta. Ga. (Ga.) Box 1878, At P. 0. Bex Att: 
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ac. N.W.) Co * 350 lesman, Dow Chen Singer, Oscar C.. Di 
cisco 4. Cali me St., San Fri Dept. of ist. FEner.. St 
he , Calif. (Calif.) ran- On 1331 Health NW. ag 
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Singleton, Kelsie, Chem., Sew 
., Sewage | Smallwood, . 

Alliance. Summit | of San. ; Smith, Harvey J., City Engr., City 
Sipe lege, Raleigh, N. Cc. (N C) Hall, Moscow, idaho (Pac. N.W.) 
Sipe, James , Chem., Sewage Plt Smart. Gordon } hel Smith, J. Douglas, A ‘ : 

Sj Monterey Ave., Detroit 6, "Mich Con. (Can.) 

Cons Engr., 221 (Mich.)” | Smith, J. F., Sales M ( 

irst St., ka es Megr., ared 

we) irkland, Wash. (Pac. | Smith, A. O., Corp., Att: R. H Western Div., Dow Chemical i 
ca ! ; Myers, 1330 Laskey Rd.. Toledo, 10th Floor, 310 Sansome St.. San 

J. Vice-Pres., | Ohio (Corp. Ohio) Francisco 4, Calif. (Calif.) 

4 . Newport Industr > | 

Box 911, Pensa: de, Alden, Partner, Smith Smith, J. Irwin, Oper., Sewage Trt 
-oveless, 62nd & Merriam Dr Pit., 15031 Vine St.. Harvey, 

gulator Co., Brown Inst Smiti niami smi 

ments Div., Wayne & W indi | pany ag L., Cons. Ener., | Smith, J. L., Foreman, Wat. & Sew- 

Aves., Philadelphia 44, | 1008. 1 «Smith & Assocs. Rm. | age Dept., Natl. Gypsum Co., 24 

( Assoc.) | Pearl St., Albany, | Illinois St., Oswego, Kans (Kans.) 
Siverts, Samuel A., San. Engr., S. |S vit Smith, John P., Chi ; . 

A., San. Engr., S. | § th, John P., Chief E 

ost St.. S Francisco, | Smi (Pa. (Pa.) 

Calif. (Calif) Francisco, W., see Pfizer, Charles, | Smith. LeR H 

5 t ve County ngt., | cms 

Philadelphia 24, Pa Ave., Kingston, Ont., Can. L., San. Engr., M 
Ske an. .. Smit 2222 

(Can » ki ‘ mt., Can dustrial Rayon Corp., Covington, Smith, Meloy, Cons. Engr., Smith 
Skiles, David O., Sales E & Fitzpatrick, 43 E. Main 

= Sales, Engr., Eimco | Smith, Chester A E Rochester 4 x Main St., 

p., Box 998, Kellogg, Idaho 1636 Opechee Way ons. Engr., 

( ac. N.W.) Calif. (Calif) ay, Glendale 8, Smith, Mitzie H., Chem., Sewage 
Skillman, Harold R., Supt., Wat. & | Smith, Clark Pit., 1212 Superior St., 

( NC) Dept., Warrenton, N. C Sewage ‘Disp Pit 1 Ry Co acine, Wis. (Cen. St.) 

Skin ford, Detroit 27) "Mich. (Mich) Morris B., Wastes Supvr 

a W. R.. Chem. Engr., E. | Smith, David B., Assoc. P Ser “iba States Ltd., 7 Haines Rd. 

: du Pont de Nemours & Co., | of "Fla ent ssoc. Prof., Univ Cranmoor Manor, Toms River. 

tr Box 2027, Orange, Tex. Gainesville N. J. NJ.) 

Smith, Davi ee OE __ | Smith, Murray M., City E 
or Sewage Trt. Pit., 640 | Can. “(Can.) oodstock, Ont., 30, Mich. (Mich.) 
Md arles St., Ave., Baltimore | Smit} Smith, Ped 
d. (Md.-Del.) City Supt.. 300 Back River 
Cons. Engr. (Mich. t.. Davison, Mich. near Prospect Park Baltimore 24, 
. aner ssocs.. 220 S.W. | Md. (Md.- 

Alder St., Portland 4, Oreg ion | Smith, E. E., City Engr., City Hall, | Smi ar 

N.W.) Sault St. Marie, Ont., Can. (Can.) R. A. Supt. Sewage Pit. 
Skorczeski, L. F., Supt., Sewage | Smith, E. E., Gen. Supt., Wat. & al Clovis, N. Mex. (Rky. 

Trt. Pit.. 207° Ave | Sewage, City Bidg., 219 E. Market 

Marshalltown, Iowa (Iowa) r St., Lima, Ohio (Ohio) Smith, r C., Passaic Valley Sew- 
Skrinde, Smith, Earle erage Comm. 29 High 

inde, Ref San. Mis- | "Corp. Earle, see Republic Steel Ridge, N. J. St., Glen 

Embassy, F.O.A., AP Smi Smith 

y, A 4 616. | smith, Edward J., Suy oe Smith, R. L., Cons. E > 

Box 3, c/o Postmaster, New York, Trt. Pit Wellesley Ave., 

Y. (New Eng.) Niagara Falls ) Ave. | (Cen, St.) 

ulte, Bernard P., San. E Smith, E Saree Smi 

‘ngr., | Smith, Ernest K., Asst. € Smith, R.  Trumt 
& Webster, Inc., 44 Kodak Co., Bide Wallace & ox: 

Cypress Brine, Dept. Roche, N.Y!) (ye. Sete, 

Skupeko, Peter, Jr., Sa ~ 
, | Jr, San. Chem., | Smith, F., Boro. Engr., Sewage W | Smith, Ralph A 

Sewace Trt. P n. Sewage Wks., , Ralph A., 1400 Lake Shore 

Vista, Detroit Mich, (Mich) Lane, Hyde, Cheshire, Eng. | Chicago 10, Ml. (Cen. St). 
Slaby. F : 21, Mich. (Mich.) | Smith, Roy F., County E CS 
rancis J., Grad. Stud., San. | Smith, Ist Lt. Francis J., San. & | House, Milton, 

Hopkins Hygiene Engr.’ USAF | Smith, Russell an.) 

Pa. (Pa.) ater St., Coaldale, St., Boston H. Smith Equip Co." 794 
Slater, John San. Ener. City Smith, Frank, J. J., Turbine Equip. Co., Blvd., Columbus, Ohio 

316, Indianapolis, Ind. “y St., New York 7, N. Y. S.. Pub. Health Ener 
Sleath. Aubrev B.. San. E ield Survey Sec., USPHS 

y B., San. E , | Smith, USPHS, Envi- 

: Lane, Levittown, Pa. (New Engr.) Enz.) unton, Mass. (New ti Cincinnati 2, Ohio 
:~ hen Cons. Engr., R. | Smith, Guy F., Salesman, Git Smith, § 

1213 burg, Lime Prod. Co Male Engr... Sewerage 

(Md.-Del.) (Ohio) | Maine (New Eng.) t., Waterville, 
Sloan, Lloyd, Supt wy W. Smith, Guy Richard, Sz | Smi 

Sewers, Box Engr.. Dorr Co., P. oO Supt. Wat. & 

(Tex.) aty, ex. Englewood, Colo. (Rky. Mtn.) Soladad 485 = 
wm. I. San. Ener., N. S., San. Engr., Stanley linas, Calif. (Calif) 

ity Dept. of Pub. Wks., 28- cngerg. Co., Central State Bank | Smi 

Smith, Harold, Ope Sew 
Small, Harry, Asst. Oper., Sewage Pit., 143 | Smith, Thomas P., City Sanitarian 

Trt. 32 Prospect | Rockville Centre, N. Y. (NY.) Fla. 

| Smith, Harry 
D. F., Pub. Health | Philadelphia Smith, W. Anthony, Watford Wat 
Engr. State Dent. of Health, | Tioga Philadelphia 34. Co.. 2 Berrygrove Cottages, Ot- 
, Tex. (Tex.) ' Pa. (Pa.) a 34, Watford, Herts., Eng. 
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Renton, Wash 

Specht, J. E., Sup 
ville, Ohio (Ohio 

Speer, Ralph | City Mer., 
St. Marie, Mi (Mich.) 

n, H. W Prof 

Civ Engrg., W 
Morgantown, W 

Speir, William J., 

Wks. Equip. C« 


Chief Oper., 
1500 3 N 
Utils., 


Orr 


Sault 


Wyoming 
Blanchard, S.W 
Mich 
Sst. Supt., 
Dist 


Greater 
Comm 
Greenville 


Chem 
Widnes 


Sons, Ltd., Peter 
Moorfield Rd., 
Eng. (ISP) 
Gey ir., Erie Co 
Dept., i f Environ 
Sanitation, 605 City Hall 
(N.Y.) 

Mer., 


Spence & 
Mfr., 
Lancs., 

spencer, 
Health 
mental 
Buffalo 2, N. Y 

Spencer, Charles 
Disp It., 234 7th 
dependence, Oreg. (Pac 

Spencer, City of, co M. M 


ton, Spencer, 


Moul- 
Box 47 Iowa 
.. Jr., Salesman, Wat 

Rockwell! Mfg. Co., 

6375 E. 8th Denver, Colo 
(Rky. Mtn.) 
Raymond Vice-Pres 
& Engrs 
Angeles 


Spencer, 


Koebig 


J., Clerk & Treas 
earst, Ont., Can. (Can.) 
Engr., Walker 

Aurora, Ill 


R., San 
s¢ Equip., Inc 


Supt., 
241, 


Aurora 


Walter A., 
\urora 


O. Box 


nk 
Sphar, 


Leland L., Cons. Engr., Mat- 
thew 


McCarthy Co., O. Box 
Olympia, Wash N.W 

Clifford H., 

Engrg. Co., 

win iw, 


(Pa 
Cons 
818 S. Michi 
Mich. (Mich.) 
Chief Poll. & Fish 
Trent River Bd., 68 
Nottingham, Fng 


Engr 


Milton, Vice-Pres. & 
Chicago Pump Co., 57 

Glencoe, Til. (Cen 


San 


Assoc 
Auth., 
Portland 13 


Kenneth 


ss, Reinhold, Oper., Sewage Trt 
Alton State Hosp., Alton 

Ill. (Cen. St.) 
Spindler, W. H., Armco 
& Metal Products, Inc., 
Steel Corp.), Middletown, 


Drainag: 
(Armco 


Ohio 


Suty , Asst. Supt., E 

cago San. Dist., 152nd & In 
dianapolis Blvd., E. Chicago, Ind 
(Cen. St.) 

Sponagle, Charles E., USPHS, 3rd 
& Independence Ave., S.E., Wash- 
ington 25, D. C. (Cen. St.) 

Spotts, Walter E., Engr. & Sur- 
veyor, 525 Elm St., Reading, Pa 
(Pa.) 

Sprague, J. T., City Engr., 


Miami, 
Okla. (Okla.) 


Ave Detroit 4, Be nm, 
ge F., Supt. of Wat 

Cons. FE: St., I santon, Calif 
ho (Pac. N.W 
Chief Pit. Oper h G.. Chem., Sewag 
\ve., Gloversvill 25 Ave., W. & pt. of 
3 Minn. (Cen Univ 
Supt. of Sewers Va.) 
lass. (New “enter, 
San. Engr., Dist Pocatello, Ida V.) 
6. 607 Haines Engr.-in-Charge Spelman. Paul 7 
Champaign, (Cen. St.) of Ind. Wastes 8 Walnut st Iwp., 1140 
= Smithson, Thomas, ¢ & Sar Philadelphia 3, Pa. (Pa.) Grand Rapids, 
ee Engr., Thomas Smithson, Eng Sokjer-Petersen G., City Enz Spence, J. D., A 
$55 S. Cedar Hills Blvd., Cedar Orebro, Sweder “Greenville Sew 
Hills, Beaverton Oreg (Pa 339 Potomac Ai 
N.W.) » A.. Co 508 ¢ «sC) 
Smouse, John P., S Amherst Rd., S Mass 
a Oklahoma City 5 Soler, Ernesto A.. Box 9206. San 
Snavely, C. A., Res. BL, Battell turce, P. R. (P.R 
ss Inst., 505 King Ave., Columbu Solkoff, Ephraim, San. Engr., Wil = 
“3 Ohio (Ohio) liam C. Olsen, 2303 Stevens Rd ; 
Sneddon, Alexander W., Asst. City Raleigh, N. ( N.C.) 
rs Ener., Sewer & Wat. Branch, Cit Solvay Sales D Allied Chem. & j 
Hall, Vancouver, B. ( ( Dye Corp Tech. Serv., Att In , 
Be (Pac. N.W.) James F. Adams, Syracuse 1, N V.) : 
Snedeker, L. LeVern, Supt., Sewa Y. (Corp. 
Disp. System, McKenz Somers, Verr Supt., Sewage Trt 
a St., Adrian, Mich. ( Mich.) Pit., 21 N rd St Steven : 
5 Snell, John R., Prof. & Head Pom, Wis. (Cen. St.) St ; 
fi Dept. of Civ. Engrg., Mich. State Sommer, F. L., Sales Engr., Simplex 
es College, E. Lansing, Mich. ( Mich.) Valve & Meter Co., 68th & Up : 
land Sts., Philadelphia, Pa. 
H J ales ngt re at & Pa) 
Gate Calif Ca Sommers, Rodet W., Cons. Engr 
Warren Mirich, 38 Franklin St., 
: Snodie, Earl, Oper., Sewage Trt Medford 55, Mass. (New Eng 5. ¢ i 
Pit 178 32 Ave., S., Seattl Robert R., Design I Spennat 

88 Wash Pa ) esign ner wvnnato, 
rn Nash N.W Townsend & Assocs., 351 Box 95, H 
3 Snook, W. F. A., Supt | t., Chicago 11, Ill. (Pa Sperry 
Farm, Rainham Rd Boer. Cite. Bat 
Essex. Eng ISP) IV ner., ity ep 
ee Wks 125 Worth St., (Cen. St 
Snow, Bayard Ff 13, N. ¥. (N.Y. Sperry 
Miami 32 Mammen. N. A., Supt., Neenah San. D 
Menasha Sewerage Comm., Men Ill 
Se Snow Donald I asha, Wis. (Cen. St.) ; 
I Sorrels, Joe H., Prof. of Civ. Engrg 
er Va Texas A & M College, Box 5657 

College Sta., Tex Tex.) 

Sours, W. B Engr., Sours Eng Spice 
Courthouse Bldg., Chatham, Va gan 
(Va.) Soicer, 
«Dist. San Enar eries Off., 
Ont. Dept. of Health, 17 Luttrel! St. James's 
i Ave Toronto, Ont., Can. (Can.) (ISP) 5 
Roy H., Res. Dir., Cone | Spiexel, 
Corp., 1112 Maple St Mer., 
|| St: A 
Spies, 
Hs Encrs N.E. 65th Ave 
Oreg. (Pac. Us 
P 
P.O. 
Ala. (Ala 
St Box 172, 
N'Y.) 
% 
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spratt, Eugene C., San. Engr., State | S$ 
San. Engr., tate Center, C 
» Rock, Ark. (Ark. dicating Calipe 
Spurgeon, Ralph, Oper : Statler, William L., Oper., Sewage 35th Ave., 
Pit 124 Sewage Trt Trt. Pit., 827 Wintermute Ave Steph P.C > 
Ind. St., Ligonier. Newark, Ohio (Ohio) Van 
ites! N.| Va. Wat. Serv. Co, Box | Stephens i 
(N.Y.) ve., Nyack, N. Y. | 1906, Charleston 27, W. Va. Ww 
‘ | Wao Engr., State Bd. of Health, 
Stache, Paul, Plt. Oper., Kings Pk. | Sta Columbia, S. C. (S.C.) ig 
ings Park, L. I., N. Y. (N.Y.) Eveleth, Minn. (Cen. St.) 2679 We 
Staunton, Jack L., San. Ener., Seeley Ohio Rd., Columbus 1? 
Mayor, Boro. of | Stevenson & Value, Burr Farms | Stephe 
Stafford, Robert E Sar — Cons. Ener., Box Springs, N. Cc. iwc 
» _E., . Asst. San vid City, ( 
ISPHS, 1353 N.E. 112th St.. Stayne 
Portland 16, Oreg. (Pac. NW.) Wks” E. H., Oper., Sewage | Stepp, W. H., 
Stafford. Willi T Wks., Mitchell Laithes, Dewsbury Dept., Box 364, 
ford Yorks., Eng. (ISP) Ve x 364, Kermit, W. Va 
‘ SA), P. Stead, Frank ie iv Envi 
— of Pub. Health, Rm. 646 Phel: 
om. Sewage Disp Bldg., 760 Market Wis. orp. Cen. St.) 
Fla. (Fla) all, St. Petersburg, cisco, Calif. (Calif.) 
Staid, I. J., Mgr., Mfg. Dept., Carter J. M., Supt Dighton, Talon 
Oil Co., Billings, Mont. (Mont.) ton, Tex. (Tex.) 
Staley, Henry H., C earns, K. P., Mgr., Tar Products Stevens, Donald B ‘ 
Dist. Engr., APO 942 Div.. Koppers Co., Inc Pitts- | Dept. of Health 
f Stalker, W. D., Mgr., Pub. Utils Stebbins, Leland, Oper., Michigan Stevens, Donald G., see Standard Oil i 
Comm., Simcoe, Ont., Can. (Can.) ( ane 
Stallings, K. B., Plans Engr., Engrg. | stee Stevens, Harry, Cons. Engr., White 
Div., Dept. of Pub. Wks Steeg, Henry B., Cons. Engr eee Point, R.F.D : as 
De; ub. Wks., Rm Henry 1, Leonardtown 
; 300, City Hall, Nashville 3, Tenn ._ Steeg & Assocs, P. O. Box Md. (Md.-Del.) ak 
(Ky.-Tenn.) 5052, Sta. A, Indianapolis 8, Ind. | Stevens, Joh <a 
Stamm, D. E., Res. (Cen. St.) 
D. E., Res. Engr., Semet- | ¢ Civ, Engrg., Univ. of Miami, 
: Solvay Div., Allied Chem. & Dye Steel, Ernest W., Prof., Civ. Engrg. | 3097 SW. 16th Terrace, Miami = 
x Corp., Box 88, Towanda, N. Y. Dept., Univ. of Tex., 3211 Breeze | Fla. (Fla.) an 
Us (N.Y ) Terrace, Austin, Tex. (Tex.) | Stevens, Roger W., Civ. Engr., Jones a 
Steele, Lewis M., Vice-Pres., W. 1 Henry & Williams, 866 South St., 
: Vks., Hook Rd., Epson, Surrey Hailey & Co., 314 42nd Ave., N Toledo 9, Ohio (Ohio) ty 
Eng. (ISP) Nashville 9, Tenn. (Ky Tenn.) Stevenson, Albert H., San. Engr 
——, J., Supt., Sewage Wks., Steele, Richard M., Supt., City Sewer ®).. USPHS, | 1014 Broadway, 2 
sreywick Rd., Maidenhead, Berks, | Div., 11 Hamblin Ave., Battle | incinnati 2, Ohio (N.Y.) 7 
‘ . Eng. (ISP) | Creek, Mich. (Mich) ‘ | Stevenson, W. J., San. Engr., State py 
: Standard Oil Co., c/o Donald G. | Steffen, Alfred J., San. Engr., Wil- Re Engrg. Div., 
Cleveland 15, Ohio 4100 S. Ashland Ave., Chi- | ) 
ex. (Tex.) Sewage Disp. Design, Wart! Stewart, Earl, Pl ‘he 5 
p. Design, 125 Worth M,Tavi 1, t. Chem,, 1315 
+ 2 $21. New York, N.Y St., Regina, Sask., Can 
Stanich, A. J., Chief Oper., Mun.  “teffes, Arnold M.A Stewart, F. C., Cons. E 
a ffes, Arnold M., | >} ns. Engr., 1007 
Sewage Plt., 527 North St., Engr., 791 Lincoln Ave.. St Dominion Bank Bldg., Vancouver 
Lompoc, Calif. (Calif.) 5, Minn. (Cen. St.) ace B. C., Can. (Can.) 4 
Stankard, Martin F., Chem., Hercul Stege San. Dist... Ci | Stewart, J. P.. De Lave a 
é ., Hercules Stege San. Dist. City Hi aval Stean 
New Eng.) Calif. (Calif.) 
Stankewich, Michael J., Chief Engr., Steige | Stewart, Prof 
nkewich, ael J., ef Engr., | Steiger, Leonard W., Che Siew. art, Prof. L. O., Head, Dept. Tabs 
He alth Dept., Bur. of wood Chem. Wks.. 100 | Civ Energ., Towa State Collene 
: (N.Y.) . Orchard Pk., N. Y.! Steindorf, R. T., Megr., Chain Belt | —- Henry, Asst. Supt., Dear- ae 
: Stanley, C. M., C : : Co., Conveyor & Process Equip | Wk West Side Dept. of Pub te 
sox $07, Muscatine, Wis. (Cen. St.) born, Mich. (Mich.) 
anley, Associated Engrg Pump 7 Madison Ave, | Can (Cam) Ont. 
Edmonton, Alberta, Can. (Can). New York, N. Y. (N.Y.) | 
Stanley. William E., ‘ Steinert, Paul W.. The Lars E., Asst. San 
Civ. & San_ Engrs Dept of | Kent City, Mich | Pub. Health 36th, Way 
ch., Ci idee ». Healt 1 36th Ws 
(New Eg.) ambridge 39, Mass — Asst. Civ Sacramento 19, Calif. (Calif 
: Stanton, Orville L., Oper., Los An- | Weston Rd., Rochester 12, Lindford Mills. Ine., 
geles Sewage Pit... 527° W. 13th 
staph, R. J > (Calif.) | Steinmetz, George P., Chief Engr Stewart. W. H.. 
Health, Bldg., Madison 2, Wis. (Cen. | Box av Syracuse, 
erre, S. Dak. (S. Dak. St. . (Assoc.; N.Y.; Dual— 
i Starns, Richard M., Jr., Cons. San. | Stendah il. Ci NJ.) < 
2054. Ave, | 1, Bertil, Civ. Engr., Kungl. | Stew 
ers Ave., iskerist . ewart, William E., 
Berkeley, Calif. (Calif.) Drottningholm Sylvania Elec. Prod 
wanda, Pa (Pa.) : 
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Stiemke, Robert E., Prof., Ga. Inst. , Straker, M. L., Oper., Sewage Trt. | Studebaker, Leo, Chem., Wat. Wks., 


of Tech., School of Civ. Engrg., Wks., Box 65, Versailles, Ohio 5941 Calumet Ave., Hammond, 
Atlanta, Ga. (Ga.; Dual—Pa.) (Chio) Ind. (Cen. St.) 

Stillman, A. K., Cons. Engr., 525 | Strand, John A., Partner, Ward & Studley, Elbridge G., Engr., City 
Central Bldg., Seattle 4, Wash Strand, Cons. Engrs., 1 W. Main Sewer Design, 708 City Hall, Los 
(Pac. N.W.) St., Madison 3, Wis. (Cen. St.) Angeles 12, Calif. (Calif.) 

Stilson, Alden E., Cons. Engr., | Strand, Philip E., Oper., Sewage Stufflebean, John H., Chief Assoc 
Alden E. Stilson & Assocs., Ltd., Pit., 525 N. Ist St., Libertyville Engr., Blanton & Cole, Cons 
209 S. High St., Columbus 15 Ill. (Cen. St.) Eners., 73 N. Court St., Tucson 
Ohio (Ohio) Strang, J. A., Div. Megr., Wallace Ariz. (Ariz.) 

Stimeling, J. A., Oper., Sewage Trt. | & Tiernan Sales Corp., 2558 Mc- | Sturgeon, Myron A., Civ. Engr., 
Pit., 909 4th Ave., Mendota, Ill Gee Trafficway, Kansas City 6, 2124 Kimball Terrace, Norfolk, 
Cen. St.) Mo. (Kans.) Va. (Va.) 

Stivarius, A. F., Dist. of Pub. Health | Strange, Forrest R., Mgr., City Wat. Sturgill, Ray, Instrument Serv. Engr., 
Engr., Municipal Bldg., Elkhorn, Was. Bad, PB; 0. Box 445, Ft. Simplex Valve & Meter Co., 1314 
Wis. (Cen. St.) Payne, Ala. (Ala.) A Murdock Rd., Charlotte, N. C 

Stobbs, W. A., see Wheeling Steel | Strate, Alfred R., Supt., Sewage Trt (N.C.) 

Corp Pit., City Engr.’s Off., City Hall, Sturrock, M. G., Mer., Tech. Dept 

Stock, Mitchell B., Cons. Engr., Nampa, Idaho (Pac. N.W.) Koppers Co., Inc., Tar Products 
559 Knowlton St., Bridgeport 8 Stratton, Arthur E., Oper., Sewage Div., Koppers Bldg., Pittsburgh 
Conn. (New Eng.) Trt. Pit., P. O. Box 571, Toluca, 19, Pa. (W. Va.) 

Stockman, R. L., San. Engr., State Ill. (Cen. St.) Stutz, C. N., San. Engr., State 
Health Dept., 1412 Smith Tower, | Stratton, Charles H., Engr. & Elec., Dept. of Health, 2626 Wellington 
Seattle 44, Wash. (Pac. N.W.) | Dept. of Pub. Wks., 3554 95th he . Salt Lake City 6, Utah (Rky 

Stoker, E. C.. Mer.. Chertsey & Eg- | Dt. Apt C4, _Ja kson Heights, Mtn.) 

Joint Sewerage Bd Ridge. L. I, N. ¥. N.Y.) Stutzman, Robert F., Oper. & Engr 
mead,”’ Lyne Farm, Chertsey, Sur Straub, Conrad P., Sr. Asst. San Lower Bucks Co. Joint Mun 
rey, Eng. (ISP) Engr., Health Physics Div., Oak Auth., 2211 Wilson Ave., Bristol, 

Stokes. Clarence. Supt.. Sewage & Ridge Natl. Lab., P. O. Box P, Pa. (Pa.) 

D sp Plt.. 1208 W. Chestnut St Oak Ridge, Tenn. (N.Y.) Suesman, John M. D.,_ Builders- 
Marion, Ill. (Cen. St.) Streander, Philip B., Cons. Engr., Inc., 62 Meshantic 

Stokoe. Donald D 367 at | Philip B. Streander & Affiliates, alley Pkwy., Cranston 9, R 

7 Ci | N. J. (New Eng.; Dual—N.Y.) Suess, R Sec., Otsego Falls 
Mich CM: h Street, Haskell R., Chem., Sewage Mills, Inc., Otsego, Mich 
Trt. Pit., 3112 Aurora St., El (Mich.) 

Stolz, Stanley B., San. Engr., Dept. | ‘Dee. (Ten? > ene 
New Rochelle, N. Y. (N.Y.) Streeter, H. W., San. Engr., USPHS, typerion Sewage t. t., 8023 

° ’ Box 192. R. R. 1. Old Indian Chase Ave., Westchester, Los An 

Stone, A R , Mer Sewage Disp Hill Rd., Cincinnati 27, Ohio geles 45, Calif. (Ohio) 

Dept., Stoke Farm, Stoke Bar (Fed.) Sukacz, Edward J., Oper., Sewage 
dolph, Nottingham, Eng. (ISP) Me wae e 
Streeter, Ralph, Oper., Sewage Pit., Trt. Pit., 1735 S. 6th St., Con- 

Stone, Gordon F USPHS, TCA } > Box 656. Ritzville, Wash cord, Calif. (Calif.) 


Mission to Indonesia, Div. of | (Pac. N.W.) 


Intnl. Health, Djakarta, Indonesia Sulesky, Adam E., State Dept. of 


(Fed_) Streeter, Robert L., Cons. Engr., Health, 23 Upland Rd., Somerville, 

P. O. Box 2010, Casper, Wyo Mass. (New Eng.) 

Engr., Univ. of (Rky. Mtn.) Sullivan, Fred O., Sales Engr., In- 
Calif. Calif Stretow, J. L., Supt., Sewage Plt, fileo Inc., 3755 N. 41st. St., Mil- 

1616 Jersey Ridge Rd., Davenport waukee 16, Wis. (Cen. St.) 

nd » Iowa (Iowa) Sullivan, James J., Mun. Enegr., 
Strickland, Raymond, Asst. Oper., 410 City Hall, Springfield, Mass 
217 W. Ist St Sewage Trt. Pit., 525 Christy St (New Eng.) 
geles 12, Calif. (Calif.) , Marion, Ind. (Cen. St.) Sullivan, John J., Asst. Foreman 

Stone, Robert R.. Supt. & Ener Striffler, I. A., Nestle Co., Inc., Sewage Trt. Pit., 11 Derby St 
‘Elizabethtown Wat 18 W. Marysville, Ohio (Ohio) Worcester, Mass. (New Eng.) 
Jersey St., Elizabeth, N. J. (N.J.) | Striger, R. W., Sales Engr., Striger oy bt se see Sullivan Valve 
W & Jackson, Miss Cla.) Sullivan Valve & Engrg. Co., Att 
( Tex ) Stroessenreuther, G. A., Util. Oper., T. J. Sullivan, Pres., 910 S 
Prac Minneapolis-St. Paul San. Dist., | Arizona St., Butte, Mont. (Corp 
Stones, T., Supt Sewage Disp 2069 Watson Ave.. St. Paul § Mont.) 
Wks., Borough Rd, Salford 5, Minn (Ca. | Sult, Wallace, Oper., Sewage Trt 
Lancs., Eng. (ISP) (Charlie The Pit., 1131 W. 4th St., Marion. 
Storey, A., Bata Shoe Co. of Can, | 1203 Colonial Pl Ind. (Cen. St.) 
Ltd., Batawa, Ont., Can. (Can.) Pa. (Pa.) Summeril, Franklin J., Oro Loma 
Storm Lake, City of, c/o Wat. & | orong Corwin D., Jr. San. Bio- San. Dist., 15099 Hesperian Blvd. 


Sewage Dept., Storm Lake, Towa 


chemist, Wash. State College. 151 San Lorenzo, Calif. (Calif.) \ 


(Towa) ) tas Summers, Clifford L., Pub. Health 
Startle, Willams, Cons. Engr. Gore| Engr.,’ Div. of Health, Jefferson 
& Storrie, 1130 Bay St., Toronto | g, City, Mo. (Mo.) 
5, Ont., Can. (Can.) J. ( Engr., a'gary, Summers, M. W., Civ. Ener., W 
Store. Clits. City of, c/o Supt. of | Middlesex Main Drain., ‘Arran,’ 
Pub. Utils, Story City, Towa | Strother, B. L., Supvr., Wat. Purif., Broom Way, Oatlands Pk., Wey 
(Towa) , . | E, I. du Pont de Nemours & Co., bridge, Surrey, Eng. (ISE) ; 
Stouck, V. M., Vice-Pres.. N. Y. Richmond, Va. (Va.) Sumner, Billy T., Cons. Engr., Polk, 
& Pa. Co., Inc., Lock Haven, Pa. | Stroud, H. B., Plt., Supvr., P. 0. Powell & Hendon, D-3 Woodmont 
(Pa.) Box 1382, Sarasota, Fla. (Fla.) Terrace, Nashville, Tenn. (Ky.- 
Stout, R. Philemon Asst, Chief | Strowbridge, John C., Oper., Wat Tenn.) 
Chem., Philadelphia Coke Co., | & Sewers, Opalocka Air Base, | Sumner, George H., Jr. Engr., 
4501 Richmond St., Philadelphia US.M., 810 N.W. 40th Ave., Nassau Co. Health Dept., 7 Pine 
37, Pa. (Pa.) | Miami, Fla. (N.Y.) Rd., Syosset, N. Y. (N.Y.) 
Stovall, Arthur 1... Chief Oper., | Struss, John, Oper., Sewage Trt. | Sund, Gutorm, Oper., Sewage Trt. 
City Sewage Disp. Plt., 820 Pit., 202 E. 10th St., N. Wild- Pit., Altoona, Wis. (Cen. St.) 
Mulvane, Topeka, Kans. (Kans.) wood, N. J. (N.J.) Sundin, Hjalmar S., Engr., Baxter 
Stowell, Edwin R., Sr. San. Ener., | Stuart, Fred E., Stuart Corp., 516 & Woodman, Cons. Engrs., Mil- 
State Div. of Arch., 4977 Virginia N. Charles St., Baltimore 1, Md lard St., Rt. 2, Crystal Gardens, 


Way, Sacramento, Calif. (Calif.) | (Assoc. ) Crystal Lake, Ill. (Cen. St.) 


| 
: 
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Sunn, Franklin Y. K., Div. of | 
Sewers, City Hall, Honolulu, | 
Hawaii (New Eng.) 

Sunnes, Philip H., Mgr.. W. Coast 
Operations, Culligan Zeolite Co., 
P. O. Box 431, Cajon Blvd. & 
State Rd., San Bernardino, Calif 
(Calif.) 

Surber, Eugene W., Aquatic Biol., 
USPHS, 610 S. Belmont Ave., 
Arlington Heights, Ill. (Cen. St.) 

Susa, Stephen A., Supvr., Sewage 
Pit., 102 Hamilton Ave., Farrell, | 
Pa. (Pa.) 

Sutcliffe, H. W., Cons. Engr., Sut 
cliffe Co., Ltd., New Liskeard, 
Ont., Can. (Can.) 

Suter, Max, San. Engr., State Wat 
Survey, 405 W. Elm St., Urbana, 
Ill. (Cen. St.) 

Sutphin, Roy L., Supvr. Ener., 
Hercules Powder Co.,  Blacks- 
burg, Va. (Va.) 

Suttie, Roscoe H., Prof., Dept. of 
Civil Fngrg., Yale Univ., New 
Haven, Conn. (New Eng.) 

Sutton, R. W County Analyst, | 
County Off., St. Mary’s Gate, 
Derby, Eng. (ISP) 

Sutton, Stanley H., Asst. Engr., | 
Havens & Emerson, 640 Leader 
Bldg., Cleveland, Ohio (Ohio) 

Svore, Jerome H., Chief San. Engr., 
Environmental San. Serv., State 
Dept. of Health, Bismarck, N. 
Dak. (N. Dak.) 

Swab, Bernal H., San. Engr., Hud- | 
gins-Thompson-Ball & Assocs., 3161 
N.W. 24th St., Oklahoma City, 
Okla. (Okla. & Ohio) | 

Swain, F. W., Officer Protection of | 
Wat., Lee Conservancy Catchment | 
Bd., “The Grange,’’ Crossbrook | 
St., Chestnut, Herts., Eng. (ISP) | 

Swain, R. L., see Natl. Distillers | 

Swann, William M., Asst. Engr., | 
Etobicoke Twp., 4968 Dundas St., | 
V., Toronto 18, Ont., Can. (Can.) | 

Swartz, Carl J., Chief Chem., L. F 
Grammes & Sons Co., Inc., 344 | 
Union St., Allentown, Pa. (Pa.) 

Swartz, Martin, Supt., Utils. Comm., 


Greenville, N. C. (N.C.) 


Swearingen William H., Clerk, 
School Dist. No. 1, Missoula, 
Mont (Mont.) 

Sweeney, J. Stanley, Supyr. Engr., 
Wat. Dept., Pensacola, Fla. (Fla.) | 

Sweeney, R C., Reg. Dist. Pub. | 
Health Engr., State Dept. of | 
Health, 21 N. Broadway, White | 
Plains, N. Y. (N.Y.) 

Sweeney, R. E., Rep., U. S. Pipe | 
& Foundry Co., 250 Stuart St., 
Boston 16, Mass. (New Eng.) | 

Sweet, Charles A., Asst. Exec. Off., | 
State Wat. Poll. Contr. Bd., Rm. | 
610, 721 Capitol Ave., Sacramento 
14, Calif. (Calif.) 

Sweeton, Arthur W., III, Prin. De- | 
sign Engr., Metro. Pub. Wks 
Dist., 48 Briarwood Rd., New- | 
ington 11, Conn. (New Eng.) | 

Swender, Harvey P., Asst. Oper., | 
Sewage Trt. Plt., 2910 Easton | 
Blvd., Des Moines 17, Iowa | 
(Lowa) | 

Swenholt, John, Chem., Gen. Foods | 
Corp., Birds-Eye Snider Div., 40 | 
Franklin St., Rochester 4, N. Y. | 
N.Y.) 

Swenson, J. R., Tech. Supvr., Fire- | 
stone Tire & Rubber Co., 331 
W. Wilbeth Rd., Akron, Ohio 
(Ohie) : 
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Swets, Donald H., San. Engr., City | 
Dept. of b. Wks. 311 W. 
Walnut St., Kalamazoo, Mich 
(Cen. St.) 

Swift, E. R., Town Engr., 22 Water 
St., W., Burlington, Ont., Can 
(Can.) 

Swinehart, Eugene B., Chief Oper., 
Sewage Disp. , 1133 South 
St., Pottstown, (Pa.; Dual— 
N.J.) 

Swisher, Oscar H., Oper., Lake City 
Sewer Dist., 10515 39th St., N.E., 
Seattle, Wash. (Pac. N.W. ) 

Swoboda, Otto, Off. of the Post 
Engr., Engr. Center & Ft. Belvoir, 
Ft. Belvoir, Va. (Va.) 

Swonk, Ralph J., Pit. Engr., Lock- 
heed Aircraft Corp., Burbank, 
Calif. (Calif.) 

Swope, H. Gladys, Sr. San. Chem. 
Argonne Natl. Lab., P. Box 
278, Downers Grove, Tl. (Cen. 
St.) 

Sylvester, Robert O., Asst. Prof. of 
Civ. Engrg. Univ. of Wash., 
More Hall, Seattle 5, Wash. (Pac. 
N.W.) 

Sylvester, William L Civ. Engr., 
Dept. of Pub. wins: 


Bldg., New York 7, 


Sylvia, Alexander D., at Sewage 
Trt. Pit., 16 Boston St., E. Provi- 
dence, R. I. (New Eng.) 

Symonds, Edmund A., Asst. Supt., 
85 Pine § Needham, Mass. 
(New Eng.) 

Symons, Dr. George E., Consultant 
& Tech. Editor, 86 Edgewood Ave., 
Larchmont, N. Y. (N.Y.; Dual— 
N.J.) 

Szewcezyk, Edmund Chem., Chi- 
cago San. Dist., 1657 N. Maple- 
wood Ave., Chicago 47, Ill. (Cen. 
St.) 

Szymanski, John , Supt., Sewage 
Trt. Pit., New Britain, Conn. 
(New Eng.) 


Taber, Douglass, 


Builders-Providence, Inc., 434 Al- 
legheny River Blvd., Oakmont, 
Pa. (Pa.) 

Taggart, R. S., Asst. San. Engr., 
Natl. Biscuit Co., 14 Girard PIl., 
Maplewood, N. J. (N.Y.) 

Tait, Robert E, San. Engr., Dept. 
of Natl. Health & Welfare, Do- 
minion Bldg., St. Catharines, Ont., 
Can. (Can.) 

Talbot, Leland, 2626 S. Mosley, 
Wichita, Kans. ( Kans.) 

Talcott, George R., Cons. Engr., R. 
Stuart Royer & Assocs., 15 W. 
Cary St., Richmond 20, Va. (Va.) 

Tamer, Paul, Chief Chem., Hacken- 


sack Wat. Co., 
(N.Y.) 


Dist. 


Municipal 


Sales Mar., 


New Milford, N. J. 


Tank, Earl, Village Engr., 214 S. | 
Bristol St., Almont, Mich. ( Mich.) 

Tanner, William H., Supt., Old 
Hickory Util. Dist., 1100 Hadley 
St., Old Hickory, Tenn. (Ky 
Tenn.) 

Taormina, S. C., Tech. Dir., Platers 
Res. Ss 59 E. 4th St., New 
York 3, N. Y¥. (N.Y.) 

Tapleshay, John San. Engr., 
Chicago Pump Co., 402 Walnut 
Rd., Elmhurst, Ill. (Cen. St.) 

Tapping, Charles H., Engr., Clay 
Products Assn., 4941 York Ave., 
Minneapolis 10, Minn. (Cen. St.) 

Tarbell, James A., Master Mech., 
Sewage Trt. Plt., Jackson, Mich. 
( Mich.) 
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ag Park, City Engr., Fargo, 


(N. Dak.) 
Tark, M. B., San. Engr., Link-Belt 
Co., 5125 Sydenham St., Phila- 
(Pa.; Dual— 


delphia 41, Pa. 
N.J.) 

Tarlton, Ellis A., Chem.-in-Charge, 
Wat. Dept., 34 Pleasant St., Dan- 
bury, Conn. (New Eng.) 

Tarman, -~ E., Cons. Engr., W 
H. & L. D. Betz, Chem. Engrs., 


Gillingham & Worth Sts., Phila- 
delphia 24, Pa. (Pa.) 

Tarzwell, Clarence M., USPHS, 780 
Ivy Ave., Glendale, Ohio (Fed.) 

Tatlock, M. W., Cons. Engr., Ralph 
L. Woolpert Co., 360 W. First 
St., Dayton 2, Ohio (Ohio; Dual 
—Pa. & Cen. St.) 

Taylor, Alex O., Dir., Engrg. Exten- 
sion Serv., Ala. Poly. Inst., Box 
69, Auburn, Ala. (Ala.) 

Taylor, D. R., Gen. Mgr., Water- 
works Co., Drawer 2391, Baton 
Rouge 2, La. (Fla.) 

Taylor, Dean M., USPHS, Rt. 1, 
Box 488, Amalia, Ohio (Fed.) 
Taylor, Floyd B., Natl. Inst. of 
Health, Clinical Center, Bldg. 10, 
Km. 1A-05, Bethesda, Md. (N.Y.) 
Taylor, Frank S., Filt. Engr., City 
Wat. Dept., Municipal Bldg., 
Oklahoma City, Okla. (Okla.) 
Taylor, G., Chief Sewage Chem., 
Nunwood House, Apperley Lane, 
Apperley Bridge, Bradford, Yorks., 

Eng. (ISP) 

Taylor, George I., Jr, Sr. Civ. 
Engrg. Asst., L. A. Co. Engrs., 
135 E. 107th St., Los Angeles 3, 
Calif. (Calif.) 

Taylor, Godfrey M. C., Civ. Engr., 
John Taylor & Sons, Artillery 
Artillery Row, Wesiminster 
S.W. 1, London, Eng. (ISE) 

Taylor, "Grant E., Deputy St 
Commr., Dept. of St. Cleaning, 
90 Albert St., Toronto, Ont., Can 
(Can.) 

Taylor, Harvey W., San. Engr., Mor- 
rison & Maierle, Inc., Helena, 
Mont. ( Mont.) 

Taylor, Henry W., Cons. Engr., 151 
Ww. Merrick Rd, Freeport, N. Y. 
N.Y.; Dual—New Eng. & Pa.) 

Tevet, J., Mer., Oldham Sewage 
Wks. 


“Langwood,”’ Foxdenton 


Lane, Chad jerton, Oldham, Lancs., 
Eng. (ISP) 

Taylor, J. B., Contract Engr., Kil- 
born Engrg. Co., Ltd., 36 Park 
Lawn Rd., Toronto, Ont., Can. 
(Can.) 

Taylor, J. C. D., Prof. Engr., 604 
Jubilee Ave., Winnipeg, Man., 
Can. (Can.) 

Taylor, J. E., Assoc. City Engr., 
404 4ist St., Oakland 9, Calif 
(Calif.) 

Taylor, Warren G., Prof. of Civ 
Engrg., Union College, 38 Union 
Ave., Schenectady, N. Y. (N.Y.) 

Taylor, Worthen H., San. Engr, 
State Dept. of Pub. Health, 511A 
State House, Boston 33, Mass 
(New Eng.) 


Teal, James L., Chem., Dow Chem 
Co., 474 Building, Midland, Mich 
(Mich.) 

Hooper J., Oper., 


Sewage 


Tet. Pit., Columbus Grove, Ohio 
(Ohio) 

Teeter, Henry R., Chem., Duke 
Power Co., Steam Div., box 338, 
Mt. Holly, N.C. (N 
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SEWAGE AND [INDUSTRIAL WASTES Mareh, 1954 
leisinger, Fred, Asst. Supt., Sewage Thoman, John R., San. Engr., Thompson, O. C., San. Engr., Vet j 
Trt. Pit., 512 Cedar Rd., Waterloo, USPHS, 741 Bulen Ave., Colum Administration, 961 N. Longfel os 
lowa (lowa) bus 9, Ohio (fFed.) low St., Arlington, Va. (Md.-Del.) f 
eletzke, Gerald H., Hydr. & San Thomas, A. H. R., Supt., Pub Thompson, R. B., Eimco Corp., P ; 
Lab., Univ of Wis., Madison 6, Utils. Comm., 874 Lake Shore Rd., O. Box 300, Salt Lak ty, Utah » 
Wis. (Cen. St.) New Toronto, Ont., Can. (Can.) Pac. NW.) 
lellyer, Harry B., Jr., Tellyer Con Thomas, Ariel A., Prof. of San rhompson, Robert J EI Fore = 
crete Pipe ( Box 1629, Albu- Engrg., Mass. Inst. of Tech., 127 man, City of Los Angeles, 1707 
querque, N. Mex Rky. Mtn.) Oakland Ave., Arlington 74, Mass W. 234th St... Torrance Calif , : 
Temple, William T., 12 Centre Hilt (New Eng.) ( Calif.) 2 
Court, Petersburg, Va. (Va.) Thomas Bryan Supt... Bldg & Thompson, S. | Supt., Sewage Trt ‘ 
rempleton, T. ( Mer., Stone Sew Grounds, The Madeira School, Pit., 424 S. Howard St Union i 
age Wks., Maycroft, Pyrehill Greenway, Va. (Va.) City, Ind. (Cen. St.) 
Lane, Walton Stone, Staffords Thomas, F. B., Thomas Drain Serv Thompson, Thomas C., Asst. Chief ay S 
Eng. (ISP) 35 S. College, Akron, Ohio (Ohio Enger., USPHS, Bur. of Medical 
Templeton, Win, Pres., Templeton Thomas, H. I., Sewer Serviceman, Serv., 3214 Northampton St., N.W ‘ 
& Linke, Cons. Engrs., 410 Dooly Port Wash. Sewer Dist., 19 Dun Washington 15, D. ¢ CN.Y.) : 
Bidz Salt Lake City, Utah (Pac wood Rd.,  Manorhaven, Port Thompson, W. W., Boro. Supt., o% 
N.W.) Washington, N. Y. (N.Y.) Taylor Ave., Manasquan, N. J 
fenBroeck, E. H., Mgr. & Engr Thomas, Harold A., Jr., Assoc (N.J.) 
Res. D Engr. & Cons Dept Prof. of San. Engerg., Harvar Thompson, Walter E., Op Sewage 
\tlanti R ig Co., 260 5 Univ., 233 Pierce Hall, Cambridg Irt. Pit., Town Hall, Stratford, : 
Broad St Philadelphia 1, Pa 38, Mass. (New Eng.) Conn. (New Eng.) ; 
re) Thomas, Harry W., Sales Mer., Wil Thompson, William F., Chief Chem 
Tennant a Cons Engr . Gen liam A. DaLee, Inc., 9190 Ros Clearwater Finishing Co., 321 : 
Engrg. Co., City Bank Bldg., lawn, Detroit 4, Mich. (Mich.) Fast Ave N. Augusta, S. C 
Portage, Wis. (Cen. St.) Thomas, J. T., Gen. Serv. Co., 409 (S:C.) : 
Terry, Frank Oper Sewage Trt. Fort St., Marietta, Ohio (Ohio) Thorn, Richard, Con Engr., Rm i 
Ave., Freeport, | themes, Mark E., Cons. Civ. Eagt 512, 1434 St. Catherine St., W., 
Mark Thomas & Co., 18 N. San Montreal, Que., Can. (Can.) 
Petzl iff, Frank, Chief, Engrg Div - Pedro St., San Jose 11, Calif Thorpe, Vernon, City Supt., City pe-9 
rt St., Ridge- (Calif.) Hall, Medford, Oreg. (Pac. N.W.) 
+ Thomas, Phil, Oper., Sewage Trt Throop, William, San. Engr., Chain 
t I ( Pit., Rt. McCook, Neb Belt Co., 3126 §S. 35th St., Mil 
eague oO iInicipaiities, - Nebr. wi ‘ Tis Ss 
Va.) Thomas, Ralph, Plt. Mech., Port Phunmark, Prof. Sven, Limnologiska F 
Mar 0 Wash. Sewer Dist.. 62 Main St Institutionen, Magle Stora Kyrko 
newagt Port Washington, N. Y. (N.Y.) gata 12 B, Lund, Sweden (Sweden) 
PR... 3 Pearl St., Bates 
ville, Ind. (Cen. St.) Thomas, Robert K., Chief Oper., Phwaits, E. H., Preload Corp, 211 
Thamasett Otto | Pit Oper., Div., Belle E. 37th St.. New York 16, N.¥ 
; N. Adams Memorial Hosp (Assoc.) 
Perrysburg, N. Y. N.Y.) Thomas, Samuel J., Asst. Plt. Oper., Thwayetes, Glen W., Shift) Supt 
Nee Thatcher, Fred A., Sec., Bd { 107 Argonne Dr., Syracuse, N. L A. Hyperion Trt. FPlt., 9511 : 
Sewerage Comm.. Pott (N.Y.) Columbus Ave., Sepulveda, Calif 
Sewer Dist., 18 Belleview Ave., Thomas, Vernon B Dist. Mar (Calif.) 
& Port Washington, N. Y. (N.Y.) Chapman Valve Mfg. Co., 1740 ribbetts, Earle W., Dist. San. Engr 
: Thavarajah, A. Dairianaden, Pub E. 12th St., Cleveland 14, Ohio State Dept. of Health & Welfare, 
: Wks. Dept... Taiping, Malaya (Ohio) R.F.D. 5, Augusta, Maine (New = 
(ISE) Thomas, W. R., Engr., Carbide Eng.) 
" Thayer, Edwin M., Gen. Megr., San & Carbon Chem. Corp., S. Charles Tiddy, William, Res. Dir., Semet 
es ford Sewerage Dist., 201 Main St ton, W. Va. (W. Va.) Solvay Div., Allied Chem. & Dye z 
oe Sanford, Maine (New Eng.) Thompson, A. C., Asst. Supt., Harris Corp., 40 Rector St., New York y 
Thayer, Neal B., Mer., City Wat Co. Wat. Contr. Dist. 1, 10817 N. Y. (N.Y.) 
2 & Light Pit., 411 Union, Jones Muscatine St., Houston 15, Tex Tiernan, Pat, Cons. Engr., Tiernan is 
boro, Ark, (Ark.) (Tex.) Fngrg. Co 1311, S. Side Sq 
Thayer, Paul M., San. Engr., Chi rhompson, Charles A., Supt. of Pub Macomb, Hil. (Cen. St.) 
; ago Pump Co., 3933 N. Prospect Wks., 336 S. 4th, Rogers City, Tierney, Lawrence J., Jr., Mfr , 
s Ave., Milwaukee 11, Wis. (Cen Mich. (Mich.) Agent, L. J. Tierney Co., 10 ; 
i St.; Dual—Ohio) Thompson, Dick C San. Fnsr.. High St., Boston 10. Mass. (New 
ce Thayer, Regit ild H., 21 Morsemers Davidson Co. Health Dept., Court Eng.) 4 
: Pl., Yonkers, N. Y. (N.Y.) House, Nashville, Tenn. (Ky.- | Tillinghast, James C. M., Engr., ee 
3 Thayer, Royal C Maint. Eng Tenn.) Metro. Dist. Comm., Constr. Div., 
me Hampton Rds San Comm Thompson, | L., Supt., Sewage 20 Somerset St., Boston, Mass 
oe R.F.D. 2, “Hollywood Homes,” Trt Plt Cambridge, Nebr (New Eng.) . 
Norfolk, Va. (Va.) (Nebr.) Tillotson, Irving S., Mining Supt 
a Theckston, Norman W., Sec.-Treas Thompson, George W., Maint. Man, P.O. Box 867, Bartow, Fla — 
Sewerage Auth., City Hall, Glou Braun Bros. Packing Co., Troy (Fla.) : 
cester N. J. (NJ Ohio (Ohio) Villy, Ray V., Cons. Engr., Craw 
heroux, Frank R., Prof. of Energe oren. Cons. Ron ford, Murphy & Tilly 755 S 
Mich. State College, Dept. of I 006 Grand, W., Springfield, IN. (Cen 
FE. Lansing, Mich Natl. Bldg Portland 4, Oreg St.) 
ct (Pac. N.W.) Tims, William Clavin, Supt., Bur 
Pheroux, Robert San ngr of San. Sewers, City Hall, 4th 
i Koebig & Koebig, 3142 Wilshire Thompson, H. R.,. Mech. Eng Floor, Tampa, Fla. ( Fla.) 
<% Blvd.. Los Angel Calif. (Calif.) Kaiser Aluminum & Chem. Corp ' pa, ; 
Mead Wks., Spokane 14, Wash Tinney, Thomas B., see Philadelphia 
Chews, \ ernon W., per., T ermina (Pac. N.W.) Gas Wks. Co. 
Island Sewage Pit., 2300 S. Pacifi > 
Ave. San. Pedro. Calif. (Calif) Thompson, Howard F., Chief Tech., Tinniswood, W. W., Caskey Engrg 
Sinclair Refining Co., Marcus Co., 1736 First Ave., S., Seattle 
W San Hook, Pa. (Pa.) 4, Wash. (Pac. N.W.) 
oa Elm St., Montpelier, Vt. (New | Thompson, Nelson, Homelite Corp Tippy, Kenneth C., Prof., Dept. of : 
Eng.) Port Chester, N. Y. (Assoc.) Cin Engrg, Univ. of Conn 
6 Thoits, Edward D., Sales Megr., Dorr Thompson, Norman C., Oper., Sew Storrs, Conn. (New Eng.) rs 
"i Co., Rt. 1, Box 88, San Antonio ve Disp. Pit., Port Elgin, Ont lipton, City of, c/o Dept. of Sewers, 
Rd. Mountain View, Calif. (Calif.) Can (Can.) Tipton, Towa (Towa) ; 
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litsworth, Edwin J., Sales Engr., Towne, W. W., USPHS, 4647 Co- | Tuckett, Norman L., Jr., San. Engr. 


Koppers Co., Inc., 250 Stuart St., lumbia Pkwy., Cincinnati 26, Broward Co. San. Dist., 1316 S.E 
Boston 16, Mass. (New Eng.) Ohio (Ohio) 4th Ave., Ft. Lauderdale, Fla 
Titterington, Ben J., Plt. Oper., Townend, C. B., Supt., W. Middle- (Fla.) 
Grand Island Sewer Dist., Sandy sex Main Drain. Wks., Oak Lane, | Tudor, Clifford T., Power Engr., b 
Beach Rd, Grand Island, N. ¥ Isleworth, Middlesex, Eng. (ISP) . Goodrich Chem. Co., Port 
(N.Y.) Neches, Tex. (Tex.) 
Townsend, John W., Cons. Engr., 
Tjierned, Stig, Engr., AB  Ahisel! 949 Lake St.. Oak Park. Il). (Cen Tull, E. R., Supt., Wat. Dept 
. Rylander, Kungsgatan 34, Stock- St.) Rockingham, N. C. (N.C.) 
holm, Sweden (Sweden) Turcott, Charles E., Master Mech 
Tobin, David, Sales Engr., J. W ~ Co. Waterbury Sewage Trt. Pit., Pleas 
Eshelman & Co., Inc., 300 E St.. Brooklyn 6 N. Y. (N.Y.) | ant View Ave., Oakville, Conn 
Tremont Ave., P. O. Box 3695, | 


Ed D (New Eng.) 
Charlotte 3, N. C. (N.C.) racy, Edward L., Dept. of | agi r 
arlo' Bic: | furland, C. N., Managing Dir 


Todd, A. R., Supt. & Chem., City Sanitherm Engrg. Co., 1070 Homer 
Wat. Wks., Wheeling, W. Va we lingion, Vt. (New Eng.) . St., Vancouver, B. C., Can. (Can.) 
Va.) Trager, Leonard W Engr., Turnbull, Harry, Chem., Atlantic 

Todd, Lee O., Oper Wat. Pit., 69 High St., Winchester, Mass | Refining Co., 4838 N. Sydenham 
1327 Hargrove St., Ardmore, Okla (New Eng.) | St., Philadelphia 41, Pa. (Pa.) 

( Okla.) Trautman, Robert J., Assoc. Engr. | Turner, Don T., Sanitarian, State 

Todd, Leon J., Supt., Sewage Trt Bur. of Sewers, 318 Mun c pal | Bd. of Health, Bur. of San. Engrg 
Pit., 405 Plumb St., Milton, Wis Bldg., Baltimore 2, Md. «(Md-| Pp. ©. Box 210, Jacksonville, Fla 
(Cen. St.) | Del.) 


(Fla.) 
Turner, E E., Master Mech 


Thomaston Mills, Thomaston, Ga 
(Ga.) 


Tolar, D. H., Supt., Wat. & Sewage, | Travaini, Dario, Supt., Sewage Trt | 
Box 172, Deer Park, Tex. (Tex.) | Pit., 837. FE. Jefferson, Phoenix, 
Volles, Frank C., Cons.  Engr., Ariz. (Ariz.) | 
Havens & Emerson, 1558 North- 


Travers, V. P., San. Engr., Miami | Turner, Edmond S., Partner, Wil 

land Ave., Lakewood, Ohio (Ohio) Airport, 2025 N.W. 2ist St., | liam S. Turner & Co., Pacitx 

Tolman, S. L., Megr., Jefirey Mig Miami, Fla. (Fla.) | Bldg., Portland 4, Oreg. (Pac 
Co., San. Engrg. Dept., Columbus | Travis, Frank D., Rep., Inertol | _ NW.) 

16, Ohio (Ohio: Assoc.) | Co., Inc., 721 Minnesota Ave., | Turner, Frank P., Civ. Engr., 2415 

Tom, Albert ©. Y¥., 2512 Pusena | Rm. 210, Kansas City, Kans. | Nottingham Rd., Sherwood For 
Pl., Honolulu, Hawaii (New Eng.) | _ (Nebr.) P rest, Roanoke, Va. (Va.) 

Toman, George . Cons. Engr, | Travis, Manuel, Jr., Sr. Oper., Sew- | Turner, Harry N., Asst. Plt. Oper 
Mandan, N. Ds ~ Dak.) age Pit., 1435 Orchard, San | Nassau Co. Dept. of Pub. Wks 

Denid W., Sept Leandro, Calif. (Calif.) Clark Ave., Oceanside, L. 
Pub. Wks., 187 Decatur Traylor, F. R., Dist. Sales Engr., ¥. 
Doylestown, Pa. (Pa.) Chain Belt Co., 878 Ashby St., Turner, J. R., Cons Engr., Paul A 

Tomory, William, Sales Engr., De N.W., Atlanta, Ga. (N.C.) 
luxe Paint & Wallpaper Co., 630 Treadway, Thomas O., Sr., 1091 | . ” 
Grider St., Buffalo 15, N. \ Vermont Ave, Phoenix, Ariz. | Turner, Marvin C., Engr., Marvin 
(N.Y.) (Fed.) Bldg. Annex 

| | Aust p ‘€ 

Tompkins, Lloyd B., Supt., Sewage» | Trebler, H. A., Cons, Engr. 14 E. | 

Plt., Upjohn Co., 1280 | Chase St., Baltimore 2, Md. (Pa.) | * Umer, Cons Engr., Freese 
Woodlawn Dr., Austin Lake, | : | Nic hols & Turner, C. & 

Kalamazoo, Mich. (Mich.) | Triggs, J. Fred, Professional Engr., Life Bldg., Houston 2, Tex. (Tex.) 
$777 Broad St., Pittsburgh 6, Pa. | +, 
fonathy, G. M., Asst. City Chem, (Pa.) | Turner, W. W., W. W. Turner Co 

220 “7th St., Barberton, Ohio | Union St., Nashville 

(Ohio) Trippel, A A ngr., Tenn. (Ky.-Tenn.) 

City o incinnati, 2593 Casper | > 

1065, Seaside, Calif. (Calif.) Trocmper, A Paul, Prin. San. Engr., | Engrs., 223 Montezuma St., Santa 

1 1 h Ct | State Dept. of Pub. Health, Div Fe, N. Mex. (Kky. Mtn.) 
tits. | = | Turpin, U. F., Asst. Proj. Engr 
Birmingham, Mich. ( Mich.) : | Chicago Subways, 2518 Ridgeway 

roon, F. W Mer. Saves Trotter, Herman E., Jr., Sales Engr., | Ave., Evanston, Ill. (Cen. St.) 


Wks.. 85 Beddington Lane, Crov- ye | Turre, George J., San. Engr., Bd 
don, Surrey, Eng. (ISP) ; tis has | of Wat. Commrs., City & County 
: ie: id Trotter, Roy M., Assoc. Civ. Engr., Bldg., Denver, Colo. (Rky. Mtn.) 
Toronto City Hall Lib., Att: C. H. S. Bates. 1551 Sonoma Ave. | 

Bensem, Rm. 313, City Hall, 7 ma Ave. Tutty, John E., Minneapolis-Honey 


Toronto, Ont., Can. (Can.) Berkeley Calif (Calif.) well Regulator Co., Minneapolis 
Torpey, Wilbur N., San. Engr., | Trubnick, Eugene H., Proj. Engr., | Minn. (N.J.) 


(N.Y.) 


; Pit., Ypsilanti Twp., 4588 Green 
a Irulander, William M., Oper., Min- | field, Dearborn, Mich. (Mich.) 
Torrey, Bates, Jr., Tech. Mgr., Al- neapolis-St. Paul San. Dist., 3036 | 


Stream Sanitation Comm, Rt. 2, 
Process Div., 746 Stinard Ave., | ® Minn. (Cen. St.) Poole Rd., Raleigh, N.C! (N.C) 
Syracuse 4, N. ¥. (N.Y.) 

Toth, Albert S., San. Engr., Mal- 


| | Tyler, Lloyd P., Chem., Stat 
lied ‘Chem. & Dye Corp., Solvay E. Minncholis Pkwy., Minneapolis | 


Trygg, Charles, Mer., Carlsbad | Tyter, R. G., Prof. Dept. of Civ 


Mutual Wat. Co, P. O. Box 


at “Engrg., Univ. of Wash., Seattle 
colm Pirnie Engrs., 485 F. Lin- Carlsbad, Calif. (Ariz.) (Pac N.W 
coln. Ave., Mt. Vernon, N. Y. | Tscho Harry E 

schop, arry Wks. Chem. | ‘son. 1 H Vestern Supply 
(N.Y.) Engr., Intnl. Nickel Co., 2625 Tyson, 


Box 615, Phoenix, Ariz. (Ariz.) 


Totino, Frank, Engr.. McKim Twp., First Ave., Huntington, 


} 

11 Elm St., E., Sudbury, Ont.” | 7 

Reduction Corp., S. Charleston, | of Wat. Poll. Contr., 4824 Sh-t 

W. Va. (W. Va.) field, Shorewood, Wis. (Cen. St 

Waterview St., Playa del Rey 

Calif. (Calif.) . * | Tucci, Louis A., San. Engr., Ameri- | Udell, Harold F., Pub. Health Engr 
Tower, Charles D., San. Engr., | can Cyanamid Co., Calco Chem. | USPI 97 Bryan Ave, Amity 

Engrg. Dept., 826—65th St. Div., 31 Chestnut St.. N. Plain- | ville, N. Y. (Fed.) 

Kenosha, Wis. (Cen. St.) | ___‘field, N. J. (NY) | Uhl, Peter W., Plt, Chem., Detroit 
Towne, James E., Supt., Waukegan | Tucker, James R., Kerr Bleaching | Diesel Engine Div., Gen. Motors 

Pub. Utils., N. Forest St.. Wau- | & Finishing Wks., Concord. N.C Corp., 12003 Marion, Detroit 28 

pun, Wis (Cen. St.) (N.C.) Mich. (Mich.) 
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Uhl, William fF San 
Bd. of Health, 604 Franklin 
Columbus, Ind. (Cen. St.) 
‘himann, Paul A Cons 
Paul A. Uhlmann & Assocs., 
N. High St., (¢ 
(Ohio) 
hte, Warren R., Engr., Menlo 
Pk. San. Dist., 1831 Camino de 
los Robles, Menlo Park, Calif 
(Calif.) 
llrich, A. H Supt., Trt. Pit., 
Filter Pit., Box 1160 Austin 
Tex. (Tex.) 
lrich, H. S., see Central Steel Tank 
Co. 


st., 


Engr., 
1441 
olumbus 2, Ohio 


Hrich, Engr 
j Co 
ic., 6803 Baltimore 
, Md. (Md.-Del 
Jmbenhauer, 
Dept. of Wat. & 
Box 511, El Paso 
Tmberger, C. Dwyer, 
& Sewer Dept 2516 
Durham, N. C. (N.C 
Underwood, J. E., Partner, 
wood & McLellan, 502 
Bldg., Saskatoon, Sask., 
(Can.) 
Switch & Signal Co., Att 
France, Supt Bldgs. & 
Swissvale, Pa. (Corp 


‘nion 


onstr., 
a.) 

S. Rubber Co., Naugatuck Chem 
Div., Att: A. W hraufl, P. O 
Box 460 Painesville ) 7 
Ohio) 

Steel Corp 


P 


, Natl. Tube 

: L. V. Johnson, Chief Enzr., 

5 William Penn Pl., Pittsburgh 

Calif. Gen. Lib., 

Los Angeles 7, 
Calif. (Calif.) 

Univ. of Calif 
& Exchanges 
(Calif.) 

Univ. of Va. BE. L 
Assoc. Prof. of C Engrg., 
of Engrg., Thornton Hall, 
lottesville, Va. (Corp. Va.) 

Unwin, Harry D., Mech. Engr., Al 
bert Kahn Assocs Arch & 
Engrs., 700 Seward Ave., Detroit 
2, Mich. (Mich.) 

Updegr ff, I. R., Mer & 
We Mag., 

Angeles 17, 


Lib., Div 
Berkeley 


Dept 
Char 


Fditor, 

440 Statler 

Center, Calif. 
(Calif.) 

Upson, Dick, Chief Designer, Currie 
Engrg. Co., 219 Andreson 
San Bernardino, Calif. (Calif.) 

Ure, Douglas G., Cons. Engr., 66 
Queen St., St. Catharines, Ont., 

ib. Tech., Sewage 
Trt. Pit., 749 
Moines 12, Iowa (Iowa) 

Ustruck, John K., Field Engr., Fair 
banks, Morse & Co., 2739a Chip 
pewa St., St. Louis 18, Mo. (S 
Dak.) 

Utah State Dept. of 
of Engrg 
Capitol, 
(Calif.) 


Health, Div 
& Sanitation, 140 State 
Salt Lake City, Utah 


Edward J., Oper., Sewag 
It., 1326 Elizabeth Ave., 
Grand Rapids, Mich 


Vachon, 


E., Chief Engr., 
Farm for Women, 
land, Va. (Va.) 
Valente, G. A., 
Ave., Caldwell, N 


State 
Gooch 


Park 


Supt., 44 
J 


(N.J.) 


SEWAGE 


Engr., State | Valladao, 


Gildea, | 


32nd St., Des | 


AND INDUSTRIAL 


Asst. Engr., San 
Sewage Dist., 562 
Belmont, Calif 


Manuel, 
Carlos-Belmont 
Ralston Ave., 
(Calif.) 

Valls, Jose E., 

Akkeren, Ivar, City Engr. & 
r. of Pub. Wks., 126 Roosevelt 
. Beaver Dam, Wis. (Cen. St.) 
Breda, A. J., Sr. San. Engr., 
I of Pub. Health, Div. of 
Springfield, Ill. (Cen 


Box 1785, 


Engrg., 


Van Burek, Robe ist. 
Wallace & Tiernan 
Box 54, Postal Sta. “H,’’ Toronto 
3, Ont., Can. (Can.) 
ance, Ledereich S., Tech 
Lou x ferson Co. Metro 
Sewer 5 iwthorne Hill, 
Louisville Ky.-Tenn.) 
Vanden Bossche, enry C 
ngr., Kistner, Curtis 
5930 Sth Ave., Los 
Calif. (Calif.) 
Van Denburg, J. W., Engr., 
Brinckerhoff, Hall & Mac 
23 Lexington Ave., 
10, N. Y. (N.Y.) 
Van Deusen, E. J., Sewer Supt., 21 
Pearl St., Malone, N. Y. (N.Y.) 
Van Devanter, M. S., 
Van Devanter 
velt Bldg., 4903 
St. Louis, Mo. (Mo 
Van Dyke, William J., Hart & 
Cooley Mfg. Co., 500 E. 8th St 
Holland, Mich. ( Mich.) 
Van Gorder, Karl, Asst. Plt. Oper., 
128 Harrison St., Newark, N. Y 
(N.Y.) 


\ Adviser, 


& Wright, 
Angeles 43, 


Donald, 
New York 


Cons. Engr., 
Engrg. Co., Roose- 
Delmar Blvd., 


Van Robert, Sanitation 
Engr., County of Sonoma, Santa 
Rosa, Calif. (Calif.) 

Van Horne, Town of, c/o Dept. of 
Sewers, Van Horne, Iowa (lowa) 

Van Kleeck, Le Roy W., 

, State Dept. of 
Farms kd., 
Conn. (New Eng.) 

Van Lint, Victor J., Dir., City 
Pub. Whks., 1108 S. Washburn 
Ave., Corona, Calif. (Calif.) 

Van Meter, Roy O., San. 
Dept. of Wat. & Power, 
Chevy Chase Dr., 
Calif. (Calif.) 

Van Natta, Charles, Field 
Fairbanks, Morse & Co., 
Harvard Rd., Richmond 26 
(Va.) 

Van Orden, James H., San. Design 
, James H. Van Orden & 

, 15471 Linnhurst Ave., De- 
troit 5, Mich. (Cen. St.) 

Van Praag, Alex, Jr., Vice-Pres. 
& Sec., Warren & Van Praag, Inc., 
253 S. Park Ave., Decatur, 
(Cen. St.) 

Van Riper, William B., San. Engr., 
Nussbaumer, Clarke & Velzy, Inc., 
336 King Ave., New York 64, N. 

Van Sleen, Robert, Supt. of Wat., 
Shelby, N. C. (N.C 

Van Stone, Charles, Supt., Sewage 
act: Pit., 2912 Gum 
Evansville, Ind. (Cen. St.) 

Van Walker, J., Oper., 
Sewage Pilt., Mt 
(Ala.) 

Varcoe, Lorne C., Engr., 
26 St. Clair Ave., E 
Ont., Can. (Can.) 


Guelpen, 


Prin. San. 
Health, 67 
Hartford 7, 


Engr., 
2018 E 


Searcy Hosp. 
Vernon, Ala. 


Dorr Co., 
Toronto, 


WASTES 


Ponce, 


Mgr., | 


| 
Parsons, 


Glendale 6, | 
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Vaseen, V. A., San. Engr., Ripple 
& Howe, 2675 Raleigh St., Den- 
ver 12, Colo. (Rky. Mtn.) 

Vazquez, Hector, Aqueduct 
& Sewer Serv., 2832, San 
Juan 12, P. R 

Veale, J. C., 20 
Moortown, Leeds, 
(ISP) 

Veatch, F. M., Cons. Engr., Black 
& Veatch, 4706 Broadway, Kansas 
City, Mo. (Rky. Mtn.) 

Veitch, William M., Pub 
Engr., P. O. Box 781, 
Ont., Can. (Can.) 

Velz, C. J., Prof. of 
Univ. of Mich., 
Rd., Ann Arbor, 

Velzy, Charles O., 
Iil., 1008 S. 
Ill. (Cen. St.) 

Velzy, Charles R., Engr., Nuss- 
baumer, Clarke & Velzy, Inc., 500 
Fifth Ave., New York 36, N. Y 
(N.Y.) 

Venables, W. N., Cons 
C. Wells Constr. Co., 
Box 168, Saskatoon, 
(Can.) 

Venrick, Robert, Supt., Sewage Trt 
Pit., Mechanicsburg, Ohio (Ohio) 

VerDow, William H., Supt., Sewage 
Trt. Plt., 269 Murray St., Newark 
¥. 

Verhoek, J. Benjamin, 
Greeley & Hansen, 
land Ave., Western 
(Cen. St.) 

Verlinden, Albert, Sales Engr., Dorr 
Co., 25 Blvd., Slicksteen, Tirle- 
mont, Belgium (N.Y.) 

Vermont, Henry G., 
City Dept. of Pub. 
Archer Rd., New 
(N.Y.) 

Vernon, Fred A., Asst. Mgr. 

Gen. Elec. Realty Corp., 
Balltown Rd., Schenectady, N. Y 
(N.Y.) 

Vick, E. H., Chief Engrs 
London County Council, 
Hall, London, S.E. 1, Eng. (ISP) 

Viechl, Dr. K., Unterdornen 108, 
W.-Barmen, Germany (Germany) 

Vieira, Arthur, Supt., City Sewage 
Trt. Pit... 357 N. Main St., 
Manteca, Calif. (Calif.) 

Vierbuchen, Carl L., Chem. & Supt., 
Sewage Disp Pit., Box 368, 
Vienna, Va. (Va.) 

Vilen, Frank I., Supt., Sewage Trt 
Pit., City Hall, Kenosha, Wis 
(Cen. St.) 

Villamarzo, Luis R., Salud St. 117 
Ponce, P. R. (P.R.) 

Vincent, John T., 
Disp. _Dept., 
(New Eng.) 

Earle 


Walk 
Eng 


Shadwell 
Yorks., 


Health 
London 


Engrg., 
Newport 
Mich. (Mich.) 

Stud., Univ. of 
4th St., Champaign, 


San 


941 


Engr., 
Ltd., P. 


San. Engr 
4906 Wood 
Springs, Il 


Civ. Engr., 
Wks., 1500 
York 62, N. Y 


County 


Supt., Sewage 
Burlington, Vt 


Vinnedge, 
ton Corp 
Vinton, City of, c/o J. K. 
Oper., Sewage Trt. Pit., 
Iowa (lowa) 
Virginia-Carolina Chem. Corp., Att 
C. S. Griffith, Murray Rd., Cin 
cinnati, Ohio (Corp. Ohio) 
Virginia Woolen Co., Att: W. B 
Goode, Engr. & Chem., Win 
chester, Va. (Corp. Va. & W. Va.) 
| Visser, Harry A., Field Engr., Atlas 
Foundry & Mach. Co, P. O 
Box 1606, Wash 
N.W.) 


W., see Worthing 


Fowler, 
Vinton, 


Tacoma (Pac 


i 
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Vivian, Harry, Sanitarian, Houghton- 
Keweenaw-Baraga Dist. Health 


Dept., 602 Sheldon Ave., Hough- | 


ton, Mich. ( Mich.) 
Vivier, Harvey, Oper., Sewage Trt. 
Pit., Ludlow, Mass. (New Eng.) 
Voegtle, Philip J., Stud., Univ. of 
Ill., 604 E. Armory, Champaign, 
Ill. (Cen. St.) 


Voelker, Edward M., Sewerage | 


Commr., 446 Ray St., Freeport, 
N. GY.) 

Nogel, Adalbert J. R., Res. Asst., 
Dept. of Civ. & San. Engrg., 
Mass. Inst. of Tech., Cambridge 
39, Mass. (New Eng.) 

Vogh, Richard P., Supt., City Wat 
& Sewage, P. O. Box 575, Gaines- 
ville, Fla. (Fla.) 


Chem. Div., American Cyanamid 
Co., Bound Brook, N. J. (W. Va.; 
Dual—Ohio) 

Voigts, Donald R., Mgr., Tech. 
Dept., American Box Board Co., 
Filer City, Mich. (Mich.) 

Volk, James V., Oper., Sewage Disp 
Pits., Box 146, Unity, Pa. (Pa.) 

Volpp, A. G., Supt., W. Linn Wat 
Dept., Box 114, W. Linn, Oreg. 
(Pac. N.W.) 

Vondrick, Arthur F., San. Engr., 
Cook Co. Dept. of Health, 737 
S. Wolcott Ave., Chicago 12, I. 
(Cen. St.) 

Von Rosen, John, Staff Pit., Engr., 
Chrysler Corp., 341 Massachusetts 
Ave., Highland Park 3, Mich. 
(Mich.) 

Vredenburg, Edward L., Supt., Pub. 
Wks., 20 Van Orden Ave., Spring 
Valley, N. ¥. (N.Y.) 


Vrooman, Morrell, Cons. Civ. Engr., 
Morrell Vrooman, Inc., 21-23 N. 
Main St., Gloversville, > 2 
(N.Y.) 


Waddams, A.L., Librarian, Shell 
Chem. Ltd., Norman House 105/ 
9, Strand, London, W.C. 2, Eng. 
(ISP) 

Waddell, M. C., Tech. Supt., Gras- 
selli Chem. Div., Independence 
Rd., Cleveland, Ohio (Ohio) 

Wade, Joseph W., Sr. Civ. Engr., 
Chicago San. Dist., 930 Cleveland 
Ave., Park Ridge, Tl. (Cen. St.) 


Wade, W. J., Util. Oper., Minne- 
apolis-St. Paul San. Dist., P. O. 
Box 3598, St. Paul 1, Minn. (Cen. 
St.) 

Wade, S., Gen. Supt., Concrete Pipe 
Ltd., 499 Coldstream Ave., Toronto 
10, Ont., Can. (Can.) 


Wadleigh, Theodore, Jr., San. Engr., 
State Dept. of Health, 753 Or- 
chard Ave., Aurora, I. (Cen 
St.) 

Wadsworth, Ralph G., City Engr., 
City Hall, Rm. 359, San Fran- 
cisco 2, Calif. (Calif.) 

Wagenhals, H. H., Reg. Dir. of 
Pub. Health Engrg., State Dept. 
of Health, “McC arthy Bldg, 
Syracuse 2, N. (N.Y.) 


Wager, C. L., Aeig Mun. Wat. 
Wks., Box 156, Heflin, Ala. (Ala.) 


Waggoner, Lt. Jg. Norman E., 
474241, U. S. Navy, Rt. 2, Box 
2668, Norwood Village, Bellevue, 
Wash. (Pac. N.W.) 

Wagner, E. C., Sec., N. Beach 
Sewer Dist., 9243 View Ave., 
N.W., Seattle 7, Wash. (Pac 
N.W.) 


Wagner, E. P., Pres., E. L. Wagner | 


ce, me, Mansfield Ave., 
Darien, Conn. (N.Y.) 


Wagner, Edmund G., Chief, Field 


Party, Inst. of Inter-American | 


Affairs, Div. of Health & Sanita- 
tion, American Embassy, 
IIAA, Rio de Janeiro, Brazil 
( Fed.) 
Wagner, Edwin B., Supt. of Wat. 
ks., 217 Stuart Ave., Downing- 
town, Pa. (Pa.) 
Wagner, Norman W., Oper., Sewage 


Trt. Pit., Harborview Ave., Stam- 


ford, Conn. (New Eng.) 

Wagoner, John F., Chief Chem, 
Armour Leather Co., 500 Arch 
St., Williamsport, Pa. (Pa.) 


| Wahl, Andrew J., Supt., Sewage Trt. 
Vogler, John F., San. Engr., Calco | 


Pit., 1116 Marshall St., Boise, 
Idaho (Pac. N.W.) 


Wahlstrom, Carl A., Supt., Sewage 


Trt. Plt., Bd. of Pub. Wks., City 
Hall, LaCrosse, Wis. (Cen. St.) 
Waite, C. F., Chief Chem., King- 
Seeley Corp., First St., Ann Arbor, 

Mich. (Mich.) 

Wakefield, John W., Dist. Engr., 
State Bd. of Health, P. O. Box 
210, Jacksonville 1, Fla. (Fla.) 

Waldmeyer, T., Chem., Aero-Re- 
search, Ltd., 21 West Rd., Saf 
fron Waldren, Essex, Eng. (ISP) 

Waldo, FE. R., City Engr., Billings, 
Mont. (Mont.) 

Waldron, J. T., Chem. Engr., Hall 
Lab., Inc., 12116 Cherry Ave., 
Holswade Pk., Huntington, W. Va 
(CW. Va.) 

Waldrop, Cecil, Pit. Engr., Beech 
Aircraft Corp., P. O. Box 85, 
Wichita, Kans. (Kans.) 

Waldrop, Owen, Supt., Sewer Dept., 
109 S. 4th St... Opelika, Ala 
(Ala.) 

Waligora, John M., Engr., 
Sharp & Dohme, Inc., 
Broad St., Philadelphia, Pa 

Walkenshaw, George B., Wat. 
Dept., Lorain, Ohio (Ohio) 

Walker, Carl C., Cons. Engr., Jen- 
nings-Lawrence Co., 1392 King 
Ave., Columbus 12, Ohio (Ohio) 

Walker, Charles L., 201 Fairmont 
Ave., Ithaca, N. Y. (N.Y.) 

Walker, Donald T., Jr. San. Engr., 
State Dept. of Health, 135 Grant 
St., Greensburg, Pa. (Pa.) 


Walker, J. Donald, Pres., Walker 
Process Equip., Inc., P. O. Box 
266, Aurora, Tl. (Assoc.; Cen. 
St.; Dual—Ohio) 


Walker, James, Mgr., N. Y. Dist., 
Transite Pipe Dept., Johns-Man- 
ville Sales ve 22 E. 40th St., 
New York, N. Y. (N.J. & N.Y.) 


Walker, William Mg Chem., USPHS, 
Environmental Health Center, 6226 
LeRoy Pl., Cincinnati 30, Ohio 
(Fed.) 


Walkinshaw, W. M., Lecturer, Univ. 
of Toronto, Dept. of Civ. Engrg., 
86 Glenvale Blvd., Toronto, Ont., 
Can. (Can.) 


Wall, J. D., Howard Humphreys & 
Sons, Victoria Sta. House, West- 
minster, London, S.W. 1, Eng. 
(ISE) 


Wallace, John R., Jr., Sr. Engr., 
R. W. Beck & Assocs., 1505 Tower 
Bldg., Seattle 1, Wash. (Pac. 
N.W.) 

Wallace, K. R., Engr., City Sewage 
Dept., 76 Hammersmith Ave., 
Toronto 8, Ont., Can. (Can.) 
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Wallen, Lennart, Engr., Inedalsgatan 
13 B, Stockholm, Sweden (Sweden } 

Wallin, Gunnar, Chief Engr., Torn 
borg & Lundberg AB, Tunnelgatan 
20 A, Stockholm, Sweden (Sweden) 

Walnut, Town of, co Dept. of 
Sewers, Walnut, lowa (lowa) 

Walraven W B., Dist. Engr., 
Springfield San. Dist., Rt. §, 
Springfield, Hl. (Cen. St.) 

Walsh, Charles T., San 
Bowe, Albertson & Assocs., 
Amsterdam Ave.. New York, N 


| Walsh, Raymond, Engr., Reg. Wat 


Poll. Contr. Bd., Bank of America 
Bldg., Km. 204, San Luis Obispo, 
Calif. (Calif.) 

Walter, C. Richard, San. Engr., 
Hazen & Sawyer, 276 First Ave., 
Apt. SC, New York 9, N. ¥ 
(N.Y.) 

Walters, Grover L., Supt., Wat. & 
Sewer Dept., 237 W. Common 
wealth, Fullerton, Calif. (Calif.) 

Walters, M. H., Cons. Engr., A. E 
Stilson & Assoc., 209 S. High St., 
Columbus, Ohio (Ohio) 

Walters, 2nd Lt. Millard J., U. § 
Army, 516 W. College Ave., De- 
catur, Ga. (Ga.) 

Walton, Graham Environmental 
Health Center, USPHS, 1014 
Broadway, Cincinnati, Ohio (Fed.) 

Walton, Thomas, Supt., Wat. & 
Sewage, 1318 Ide St., Good- 
ing, Idaho (Vac. N.W. 

Walton, William H., see Corp 

Wanich, Glenn C., Supt., Sewage 
Trt. Pit., Shimersville Beth- 
lehem, Pa. (Pa.) 

Wannamaker Chem. Co., Att: John 
Burney, Orangeburg, S. C. (Corp 
$C.) 

Warburton, W. E., Supt., Sewage 
Trt. Plt., 1180 W. 15th Ave., 
Vancouver, B. C., Can. (Pac 
N.W.) 

Ward, A. Edward, Assoc., Hamilton, 
Weeber & Ward, 354-6 Houseman 
Bldg., Grand Rapids 2, Mich 
(Mich.) 

Ward, Charles E., Cons. Engr., 17 
Maple Great Neck, N. Y¥ 
(N.Y.) 

Ward, James W., San. Engr., E_ 1 
du Pont de Nemours & Co., 106 
Taylor St., Silver Bluff Estates 
Aiken, S. C. (New Eng.) 


Ward, John G., Field Megr., Serv 
& Training, Builders-Providence, 
Inc., 16 Northhampton St., Lake 
wood 5, R. I. (New Eng.) 

Ward, Jonathan B., Sales Engr, 
Hooker Electrochemical Co., P. O 
Box 1646, Tacoma 1, Wash. (Pac 
N.W.) 


Ward, Oscar, Oper., Sewage Trt 
Pit., 1500 S. Cedar St., Marshfield, 
Wis. (Cen. St.) 

Ward, Paul C., Sr. San. Engr., State 
Dept. of Pub. Health, 787 Vicente 
Ave., Berkeley 7, Calif. (Calif.) 

Ward, Sam B., Asst. City Engr., 
c/o City Engrs. Off., Billings, 
Mont. (Mont.) 

Wardle, J. Engr., 
Taconic St. Pk. Comm., 96 
Paddock PI., » 
(N.Y.) 


Wardrop, W. L., Engr., City Wat. 
Wks. & Sewerage, Ross & Tecum- 
seh Sts., Winnipeg, Man., Can 
(Can.) 


j 
. 
— 
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Waring, F. 
State Dept. 
State Depts. 
Ohio (Ohio) 


Holman, Chief Engr., 
of Health, 306 Ohio 
Bidg., Columbus 15, 


SEWAGE A 


Wark, James E., Assoc. Engr., State 
Poll. Contr. Comm., 219 S. 26th 
Ave., Yakima, Wash. (Pac. N.W.) 

Warner, E. L., Megr., Harrison 
Co., Box 1153, Tacoma, as 
(Pac. N.W.) 

Warner, Edward J., Supt., Sewage 
Trt. Wks., 47 E. Boundary Ave., 
York, Pa. ( Pa.) 

Warner, R. E., Owner, Warner 
Engrg. Co., 411 Broadway Bldg., 
Lorain, Ohio (Ohio) 

Warren, Douglas H., Asst. Oper., 
Cry Tet., 20h & B 
San Diego 1, Calif. (Calif.) 

Warren, Edgar G., Sales Rep., Pa 
Salt Mfg. Co., Box No. 12, 
Chardon, Ohio (Ohio) 

Warren, George D., Oper., Sewage | 
Trt. Pit., 49 Church St., Lyons, 
¥. 

Warren, K. R., Supt., City Wat. & 
St. Maint., 205 N. Greenleaf Ave., 
Whittier, Calif. (Calif.) 

Warren, P., Cons. Engr., 1231 Pres 
ton Ave., Quebec City, Oue., Can 
(Can.) 

Warrick, L. F., Chief, Div. of Wat. | 
Poll. Contr., USPHS, Fed. Se- 
curity Bidg., S., 3rd & C Sts., 
S.W., Washington 25, D. C. (Cen 
St.) 

Waters, George E., Asst., Oper., | 
Minneapolis-St. Paul San. Dist., 
2130 Princeton Ave., St. Paul 5, 
Minn. (Cen. St.) 

Watkins, G. R., Partner, J. Stephen 
Watkins, Cons. Engr., 251 E 
High St., Lexington, Ky. (Ky.- 
Tenn.) 

Watkins, J. Stephen, Cons. Engr., 
J. Stephen Watkins, 251 E. High 
St., Lexington, Ky. (Ky.-Tenn.) 

Watmough, W. W., Supt. & Chem., 
Depew Disp. Pit., 118 Balmoral 
Ave., S., Hamilton, Ont., Can. 
(Can.) 

Watson, C. K. F., Ames Crosta 
Mills & Co., Ltd., Moss Iron 
Wks., Heywood, Lancs., Eng 
(ISP 

Watson, Clifford W., Jr., San. Engr., 
Dairymens League Coop. Assn., 
Inc., Chapel TY) Rd., Lincoln 
Park, N. J. (N.Y. 

Watson, David “_ Civ. Engr., J. 
D. & D. M. Watson, 18 Queen 
Anne’s Gate, Westminster, S.W. 
1, Eng. (ISE) 

Watson, Edmund J., Engr., Nestle 
Co., Engrg. Div., 
White Plains, N. Y. (N.Y.) 

Watson, H., Dept., 
Civic Hall, Leeds 1, Eng. (ISP) 

Watson, K. S., Chem. Engr., Gen. 
Electric Co., Fac. Serv. Dept., 
202 State St., Schenectady, N. Y. 
(N.Y.; Dual—W. Va.) 

Watson, W., Supt., Sewage Wks., 
Marley, Keighley, Yorks., Eng. 
(ISP) 

Watt, Paul, Chem. & Maint. Tect., 
631 Second Ave., N.E., Miami, 
Okla. (Okla.) 

Watts, M. R., Chem., Springdale 
Boro., 200 Walters Lane, Spring- 
dale, Pa. (Pa.) 

Ways, Harry C., Jr., Civ. Ener., 
nawhe Aqueduct, 1427 Ka- 
hy Hyattsville, Md. (Md.- 


ND INDUSTRIAL WASTES 


Weachter, Horace, Rep., Lansdale 
Boro., 110 Courtland St., Lans- 
dale, Pa. (Pa.) 

Weatherby, Thomas, Supt., Pub. 
Wks., 20 Newton Ave., Oaklyn, 
| 

Weaver, Clyde W., Supt., Sewage Trt. 
Pit., Buchanan, Mich. (Mich.) 

Weaver, Titus, Chem., Ohio Leather 
Co., State St., Girard, Ohio (Ohio) 

Weaver, William G., Jr., Asst 
Engr., Bur. of Pub. Wks., Metro. 
Dist., 115 Broad St., Hartford, 
Conn. (New Eng.) 

Webb, Clark, Dist. Megr., Pacific 
States Cast Iron Pipe Co., 6399 
Wilshire Blvd Los Angeles 48, 
Calif. (Ariz.) 

Webb, Lester C., Dist. Engr., In- 
filco Inc., P. O. Box 1360, Nash- 
ville, Tenn. (Ky.-Tenn.) | 

Webber, H. A., City Supt., 705 S 
oth St., Sunnyside, Wash. (Pac. 
N.W.) 

Weber, Adolph, B. F. Goodrich Co., 
Brower Ave., Oaks, Pa. (Pa.) 

Weber, Robert R., Dist. Sales Engr., 


Mathieson Chem. Corp., 735 
Terminal Bldg 
Ohio (Ohio) 

Webster, Cedric, Supt Menlo 

Dist., 450 C St 

Calif. (Calif.) 

Webster City, City 
Holtkamp, Supt., 
Wks., P. O. Box 
City, Iowa (Towa) 

Webster, H. G., 
Kolene Corp., 12890 
Ave., Detroit 23, Mich 

Webster, Raymond A., Supt., Ind. & 
Domestic Wastes Trt. Plt., Sea- 
brook Farms Co., 1006 Seabrook 
Village, Seabrook, N. J. (NJ) 

Wechter, W. H., San. Engr., 
Sect., Hdqr. Ist Army Engrs., 
447 E. 14th St.. New York 9, 

Weckel, W. O., 
els Sugar Co., 
Calif. (Calif.) 

Weeber, Earl R., Cons. Engr., 
ton, Weeber & Ward, 
man Bldg., Grand 
Mich. (Mich.) 

Weed, Sam A., Asst. Civ. 
Engrg. Dept., Div. of 
5961 Buena Vista Ave., 
Calif. (Calif.) 

Weers, Walter A., Stud., Univ. 
Minn., 516 Ontario St., S.E., 
Minneapolis, Minn. (Cen. St.) 

Wefald, Egil, Civ. Engr. & Dir. 
of Pub. Wks., Village of Rich- 
field, 6700 Portland Ave., S., 
Minneapolis 23, Minn. (Cen. St.) 

Wegner, William H., Civ. Engr., 
McGregor & Davis, 901 Valley 
Lane, R. R. 1, St. Paul 7, Minn. 
(Cen. St.) 

Weibel, S. R., Pub. Health Engar., 
USPHS, 1014 Broadway, Cin- 
cinnati, Ohio (Fed.) 

Weidner, Lawrence, Commr., 
dale Boro, Honesdale, Pa. (Pa.) 

Weigand, Henry A., Mgr. & Chief 

Universal Concrete Pipe 


Dixie 
Cincinnati 2, 


Pk 


Menlo 


Leo 
Sewage 
Webster 


of, 
Mun 
310, 


co 


Chief, Chem., 


Westwood 


Chief Chem., Spreck- 
Box 338, Spreckels, 


Hamil- 
356 House- 
Rapids, 2, 


Engr., 
Drain., 
Oakland, 


of 


Hones- 


Weijman-Hane, Gunnar, Cons. Engr., 
Sydsvenska Ingenjorsbyran, Sovde- 
borgsgatan 40, Malmo, Sweden 
(Sweden) 

Weil, Harold M., 

Belt Co., 19 

York 6, N. Y. 


Chain 
New 


Sales Engr., 
Rector St., 
(N.Y.) 


P. O. Box 464, Azusa, Calif. | 


(Mich.) | 


Util. | 
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Weiland 
Bridge St., 


Weiland, Luther, Supt., 
Packing Co., Inc., W. 
Phoenixville, Pa. (Pa.) 

Weinberg, Carl J., Grad. Stud., 
Univ. of Calif, 133244 Grand 
Ave., Piedmont 10, Calif. (Calif.) 

Weinberger, Leon W., Case Inst. of 
Tech., Dept. of Civ. Engrg., Uni 
versity Circle, Cleveland, Ohio 
(Ohio) 

Weiner, Daniel J., 

o State Dept., 
Db. C. (Fed.) 

Weingarden, Elm, Reg. Dir. of Sales, 
Given Mfg. Co., 3301 Fruitland 

Los Angeles 58, Calif 


STEM, 
Washington 


Saigon, 
25 


Weir, E. McG., 
St., Horley, Surrey, Eng. (ISP) 
Weir, Morley, Div. Engr., Wallace 
& Tiernan Co., Inc., 2180 Palon 
Francisco 24, Calif 


Sewage Wks., Lee 


Weir, Robert T., Jr., 
stantine Board & Paper 
Constantine, Mich. (Mich.) 

Weir, Tom, Sales Rep., 
Box 2497 Terminal 
Angeles 54, Calif 

Wer, W. 
Contr., State Dept 
Health, 245 State Off 
lanta 3, Ga. (Ga.) 

Weisbeck, R. J., Sales & Serv. Engr.. 
Wallace & Tiernan Co., Inc., 15 
Irving St., Alden, N. Y. (N.Y.) 

Weise, Baudir, Dr.-Ing. E., Cons 
Engr., Travemunder Allee 32c, 
Lubeck, Germany (Germany) 

Weise, William H., Wks. Metal- 
lurgist, American Steel & Wire Co., 
2650 Broadway, Cleveland 13, Ohio 
(Ohio) 

Weiss, R. H., Dist. Engr., State 
Dept. of Health, 1512 North St 
Kerrville, Tex. (Tex.) 

Welch, Donald L., 
Chicago San. Dist., 
St., Chicago 20, Ill. (Cen. St.) 

Welch, J. S., Chief Oper., City 
Sewage Plt., 3317 Rd., Dur- 
ham, N. C. (N.C 

Welch, James H., 


Con 
Co., 


sec., 


Co., 
Los 


Crane 
Annex, 
(Calif.) 
Wat. 

of 


Bidg., At- 


San. Chem., 
1250 W. 83rd 


Wat. 

Beebe, Ark. (Ark.) 

Welker, Leland <A., Supt., Lights, 
Wat. & Sewers, Penn Yan Mun. 

., 151 W. Lake Rd., Penn Yan, 

Wellington, K. C., 
(Pac. N.W.) 

Wells, Alden, Deputy Mer. 
Engr., Metro. Dist. Bur. 
Wks., 115 Broad St., 
Conn. (New Eng.) 

Wells, Edwin A., Engr., 
Kennedy & Assocs., 
Terrace, Albany, Calif. (Calif.) 

Wells, Monroe, Contractor, Standard 
Wat. & Sewage Prod., Ind., 2060 
Auburn Blvd., Sacramento, Calif. 
(Calif.) 

Wells, W. N., Supt., 
Pit., Box 219, Rt. 7, 
Tex. (Tex.) 

Wells, W. P., City Chem., 
Hall, Aberdeen, S. Dak. (S. Dak.) 

Welsch, W. Fred, Sr. Engr., Nassau 
Co. Dept. of Pub. Wks., 73 Hil- 
bert St., Hempstead, N. ¥. (N.Y.) 

Weltch, Paul D., Chief Engr., Mc- 
Clellan Air Force Base, 2255 36th 
St., Sacramento 17, Calif. (Calif.) 

Welton, Charles, Supt. & Commr., 
Sewage Trt. Pit., Sidney, Nebr. 

(Nebr.) 


Wks. 


Ordnance, Oreg. 


& Chief 
of Pub. 
Hartford 5, 


Clyde C 
1503 Albany 


Sewage Trt 
San Antonio 


City 


| 
| 
} = 
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Wendel, 
Morrow 
N.Y.) 

Mig. C 

Wenger, 
Cement Assn., 
W. Grand Ave., 
(Cen. St.) 

Wenger, J. H., Supt., 
Wks., 99 University St., 
ville, Ohio (Ohio) 

Wennstrom, Magnus, 
Vattenbyggnadsbyran, Lundagen 
66B, Malmo, Sweden (Sweden) 

Wentworth, John P., Partner, Met- 
cali & Eddy, 569 Fellsway E., 
Malden 48, Mass. (New Eng.) 

Wenzel, E. M., Oper., Univ. of Fla. 
Sewage Trt. Plt., 1625 N.W. Sth 
Ave., Gainesville, Fla. (Fla.) 

Wenzel, Robert G., Sales Engr., 
Fischer & Porter Co., 139 Chest- 
nut St., Nutley 10, N. J. (N.Y.) 

Wenzel, William J., Cons. Engr., 
2300 9th Ave., N., Great Falls, 
Mont. ( Mont.) 

Werle, Armand E., Sr. Engr., 

315, Oakland, 


Leon H., Cons. 
"Lockport, 


Ave., 


B., see Eddystone 
Engr., Portland 
Conserv. Bur., 33 
Chicago 10, Il. 


Sewage Trt. 
Wester- 


Cons. Engr., 


City 
Calif. 


Werner, Gustave G., Jr., 
Orinoco Mining Co., 
Ciudad Bolivar, 
(N.Y.) 

Wats, C. F., 
Wat. 
Grove, Fla. 

Wesby, V. 


San 


enezuela, Ss. 


Res. Engr., Dept. of 
& Sewage, Box 316, Coconut 
(Pa.) 
L., Gen. 
6827 S. Throop St., 
Til. (Cen. St.) 
Wesche, D. C., City 
Hall, 


Motors Corp., 
Chicago 36, 


y Engr., City 

Manhattan, Kans. (Kans.) 

West, Alfred W., USPHS, Div. of 
Wat. Poll. Contr., 464 6th Ave., 
Menlo Park, Calif. (Calif.) 

West, C. F., see Natl. Refining Co. 

West, Carl L., Chief Oper., Wat. 
Wks., 118 Bridge St., Coshocton, 
Ohio (Ohio) 

West, E. D., Climax Engine & Pump 
Mfg. Co., 208 N. LaSalle St., 
Chicago 4, Ill. ( Assoc.) 

West, Ezra, Supt., Light & Power, 
Colton, Calif. (Calif.) 

West, George H., Supt., Wat. Dept., 
Box 15, Lake Charles, La. (La.) 
West, Leslie E., Chief Engr., Joint 
Meeting, 118 Kingman Rd., S. 

Orange, N. J. (N_J.) 

Westberg, Nils, Chem., Vattenled- 
ningsverket, Torsgatan 30, Stock- 
holm, Sweden (Sweden) 

Westergaard, Viggo, Mech. 
Dept. of Pub. Wks., 

St., New York, N. Y. 

Westerhold, Arnold F., Engr., 
Dept. of Health, Div. of 
Engrg., Springfield, Ill. 

Western Condensing Co., 
Pollard, 935 E. John St., Apple- 
ton, Wis. (Corp. Cen. St.) 

Westfall, ? Oper., Sewage Trt. 
Pit., S511 N. 4th Ave., Sturgeon 
Bay, Wis. (Cen. St.) 

Westgarth, Warren C., 
Civ. Engrg., State Univ., 
16th St., Corvallis, Oreg. 
N.W.) 


Engr... 
125 Worth 
(N.Y.) 


State 
San. 
(Cen. St.) 
Att: H. L. 


Instructor, 
446 N. 
(Pac. 


Westin, M. J., Field Engr., Poll. 
Contr. Comm., 423 Hutton Bldg., 
Spokane 4, Wash. (Pac. N.W.) 

Westman, Bo, Engr., Allmanna In- 
geniorsbyran AB, V;a_ Esplanad- 
gatan 4, Sundsvall, weden 
(Sweden) 


Engr., 
Apto. 3, 
A. | 


| Weston, Arthur D., Cons. Engr., 
Edgartown, Mass. (New Eng.) 

Weston Paper & Mfg. Co., Att: 
Harold C. Koch, Rep., Auglaize 
Div., St. Marys, Ohio (Corp. 
Ohio) 

| Westen, Roy F., San. Engr., Waste 
Contr. Lab., Atlantic Refining Co., 
9 Tyson Rd., Newtown Sq., Pa 
(Pa.) 

Westwood, H. W., 
Ave., 
(ISE) 

Wetterholm, Harold L.. 
Sect., Bur. 
sign, City 
267 Ovington 
N. Y¥. (N.Y.) 

Weymouth, Harold D., 
Shawinigan Resins Corp., P. O. 
Box 1531, Springfield 2, Mass 
(New Eng.) 

Wheeler, Charles E., Jr.. Engr. of 
Pit. Operation, Chicago San. Dist.. 
11127 Homewood Ave., 
43, Ill. (Cen. St.) 


Wheeler, J. 


Civ. Engr., 16 
Nottingham, Eng 


Chief, Mech 
of Sewage Disp. De- 
Dept. of Pub. Wks., 
Ave., 


Damon, Oper.. 
Trt. Pit., 1001 Oakland Ave., 
Vernon, Ill. (Cen. St.) 


Wheeler, Robert C., Cons. 
Barker & Wheeler, 36 State St., 
Albany, N. Y. (N.Y.) 

Wheeler, W. W., Partner & Cons 
Engr., Fall & Wheeler, 6339 E 
Tecumseh, Tulsa 15, Okla. (Okla.) 

Wheeling Steel oP Air & Stream 
Pollution, Att: A. Stobbs, 
Special Engr., Wheeling 
(Corp. W. Va. & Ohio) 

Whelen, Douglas A., Mun. 
Corporation of Burnaby, 
Kingsway, S. Burnaby, B. 
Can. (Can.) 

Whetham, Louis J., 
Pit., Upjohn Co., 
Blvd., Kalamazoo, 

Whipple, Henry R., Oper., 
Trt. Pit., Onondaga Pub. 
Comm., 103 Upton St., E. 
cuse, N.Y. (NY.) 

Whisler, Ben A., Prof. of 
Engrg., Pa. State College, 
College, Pa. (Pa.) 

Whisman, J. W., Enegr.-in-Charge, 
City Sewage Disp. System, City 
Hall Park, Knoxville 9%, Tenn. 
(Ky.-Tenn.) 

M. B., see Knoxville Utils. 


Mt 


Engr., 


Oper., Sewage 
808 Pinehurst 
Mich. ( Mich.) 


Wks 
Syra- 


State 


White, Clark S., Engr., Wiedeman 
& Singleton, P. 0. Box 1878, At- 
lanta, Ga. (Ga.) 

White, George C., Div. Engr., 
lace & Tiernan Sales Corp., 
Palon Ave., San 
Calif. (Calif.) 


White, Harry H., 
Wks., City Hall, 
(Calif.) 


White, Paul R., Supt., Sewage Trt. 
Pit., 505 Alameda Ave., Muncie, 
Ind. (Cen. St.) 


White, R. E., Owner, R. E. White, 
Cons. Engrs., 1716 Oak St., Bakers- 
field, Calif. (Calif.) 

White, Robert M., Supt., Pub. Wks., 
211 Manley St., Midland. Ont., 
Can. (Can.) 

White, Roy, Supt., Sewage Trt. Pit., 
Box 228, Macomb, Ill. (Cen. St.) 

White, Wallace W., Dir., Div. of 
Pub. Health Engtg., State Dept. 
of Health, 325 West St., Reno, 
Nev. (Calif.) 


Wal- 
2180 
Francisco 24, 


Pub. 
Calif. 


Supt. of 
Auburn, 


Brooklyn 9, | 


Chief Chem., | 


Chicago | 


Sewage | 


| Whitney, 


Engr., 
| Whitney, Frank S., 


| Whitney, J. 


1930 
Wicklund, 


Sewage | 


Civ. | 
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White, 
Trt. 
St.) 

Whiteman, Daniel S., 
Whiteman-Walton 
hocken, Pa. (Pa.) 

Whiteman, Harold J., Supt. 
Serv., 2240 Mills Ave., N. 
gon, Mich. (Mich.) 

Whiteside, F. S., Asst. Treas., 
Mills, 140 Federal St., 
Mass. (Va.) 

Whitley, Lt. 
Sixth 
Sect., 
(N.Y.) 

Whitlock, Ernest W., Partner, 
Pirnie Engrs., 1405 
Rd., W. Englewood, N. J 

Whitlock, Henry C., City Hall, 
Waterbury, Conn. (New Eng.) 

Whitlock, J. B., Gen. Maint. Engr., 
Armco Steel Corp., Middletown, 
Ohio (Ohio) 

Whitman, J. A., Cons. Engr., 
son & Whitman, Security 
Bldg., Raleigh, N. C. (N.C.) 

Bryan O., Deputy Commr. 

of Pub. Wks., 389 Congress St., 

Portland 3, Maine (New Eng.) 

City Engr., City 

Huntington, W. Va. (W. 


Warren J., Oper., Sewage 
Pit., Grayslake, Ill. (Cen. 


Pres., 
Co., 


Reilly- 
Consho- 


of Pub. 
Muske- 


Pacitix 
Boston, 


Col. F. H., O-31106, 
Army, Presidio Medical 
Hdqr., San Francisco, Calif 


Mal- 
River 
(N.Y.) 


Peir- 


Bank 


Hall, 


S., Supt., 
Pit., 455 Minola 
Springs, Fla. (Fla.) 

Whitney, Roger H., 
Engr., 86 Day St., 
Conn. (New Eng.) 

Whittaker, H. A., Natl. Res. Coun- 
cil, Div. of Medical Sciences, 2101 
Constitution Ave., Washington 25, 
D. C. (Cen. St.) 

Wichmann, John H., 3 Sheep Pas- 
ture Lane, Cold Spring Hills, 
Huntington, N. Y. (N.Y.) 

Glenn W., Sales Engr., 
1830 E. Orange St., St 

Minn. (Cen. St.) 

Wilbur J., Asst. 

Dept. of Civ. Engr., 
Conn., Box U-37, 
(New Eng.) 

Widney, Harry J., 
Leather Co., Inc., 
(W. Va.) 

Wiedenhoefer, E. P., Prof., Mich. 
College of Mining & Tech., Hough- 
ton, Mich. (Mic 

Wiel, Kurt, City Engr., 
Mont. (Mont.) 


Wiemann, Albert W., Engr., Armour 
Leather Co., P.| O. Box 528, 
Sheboygan, Wis. (Cen. St.) 

Wieser, E., State Chem., Canton of 
St. Gall, Kantonschemiker, Kant 
Laboratorium, St. Gallen, Switzer- 
land (Swiss) 

Wiest, Gordon J., Chem., 
& Friel, Inc., 52 E. 3r 
Trappe, Pa. (Pa.) 

Wieters, A. H., Wat. Poll. Contr 
Div., USPHS, Security Bldg., S., 
Washington, D. C. (Iowa) 

Wiggins, W. C., Field Engr., Pub 
Mare Island Naval Ship- 

dg. No. 47, Vallejo, Calif 


St. 
Dr., 


Trt. 
Miami 


Asst. Design 
N. Newington, 


Dorr Co., 
Paul 6, 
Widmer, Prof., 
Univ. of 
Storrs, Conn. 


Supt., 
Frank, W. 


Miles City, 


Albright 
rd Ave., 


Wijdenes, J. M. J. W. Oostwoud, 
ons. Engr., Cressonite Industries, 
Ltd., Simon Stevinweg 29, Bus- 


sum, Holland (ISP) 


Wikander, G., Dist. San. Engr., 
Herrgardsvagen 1, Harnosand, Swe- 
den (Sweden) 
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Winlaw, R- E., Town Clerk, Inger- ; Woie, Carl H., Safety Serv. Dir., | Woods, Frederick M., Asst. City 
soll, Ont., Can. (Can.) City Bldg., Miamisburg, Ohio Engr., City Engr's Off., Guelph, 

Wingvist, Gustav, Con. Eng (Ohio) Ont., Can. (Can.) 

Vattenbyggn adsbyran, — Wold, John P., San. Engr., USPHS, | Woods, Leon, Supt., Sewage Wks., 
gatan 29, Stockholm, Sweden 120 Boylston St., Boston 16, Mass. City Hall Princeton, Ind. (Cen 
(Sweden) (New Eng.) St.) i 

Winsnes, Wilhelm, Cons. Engr., Vat- Woldan, Ferdinand Z., Oper., 53 
tenbyggnadsbyran, Karl Gustavs- Sanford Lane, Stamford, Conn. 
gatan 13, Goteborg, Sweden (Swe- (New Eng.) 
den) Wolf, Robert B., Jr. Civ. Engr., 

Winsor, C. E., Supt., Birmingham a. ¥. 47 Dept. of Pub. Wks., 0 
Tame & Rea Dist. Drain. Bd, 34 Chaffee Ave., Bronx, New York Pa. (Pa.) 

Laburnam Villa, Kingsbury Rd., 61, N. ¥. (N.Y.) Richard I E 
Minworth, Birmingham, Eng. (ISP) Wi Jack I Su , tichar -ngr., 
rife, pt of Wat. 222 

Winston, A. W., Jr., San. Bio- Comm., Greeneville, Tenn. (Ky.- PHS, t an Pkwy., 
chemist, Dow Chem. Co., 1609 | Tenn.) incinnati 26, 

Sayre St., Midland, Mich. (Mich.) | Wolienson, Louis. B., San. Engr., | Woolidge, H. V., Production Megr., 
Winston, Joe B., Cons. Engr., Sigler, Standard Oil Co. of Ind., 7830 Wallace & Tiernan, Ltd., Box 45, 
Clark & Winston, P. O. Box 478, Walnut Ave., Hammond, Ind Toronto 13, Ont., Can. (Can.) 
Weslaco, Tex. (Tex.) ( Okla.) Woollatt, H. B., Engr. & Vice-Pres., 
Winter, Alfred, 17005 Santa Fe, | Wolff, Richard E., Cons. Engr., R. 2171 Ottawa St., Windsor, Ont., 

Hayward, Calif. (Calif.) E. Wolff Co., 1506 Smith Tower, Can, (Can.) 

Winter, Orvan V., Supt., San. Utils. Seattle 4, Wash. (Pac. N.W.) Wooten, John L., Supt., Wat. & 
Branch, Camp Atterbury, Clif- | Wolford, Charles E., Reg. Sales Sewer Dept., Carbondale, Til. (Cen 
ford, Ind. (Cen. St.) |  Mer., Homestead Valve Mfg. Co., St.) 

Winters, Harry, Maint. Oper., 106 646 W. Broad St., Emmaus, Pa. | Wooten, L. E., . Engr., L. E 
Fuller St., Berea, Ohio (Ohio) (Pa) ; Wooten & + . O. Box 2984, 

Winters, Leon A., Cons. Engr., John Raleigh, N. C 
Buell & Winters, Engrs., In- erly Sewage Trt. Pit., 3 Joote: ‘ons. E 
surance Exchange Bldg., Sioux | man Ave., Cleveland 9, Ohio 
City, Iowa | (Ohio) (N.C Raleigh, 

Wintersgill Vice-Pres., Pacific | Wolfson, David, Res. Engr., Port a 

143. Sta, A. | of N.Y. Auth., 84-48 247th St., Working, Lester, Supt., Sewage Trt. 
. Ave. 26, Los Angeles 31, | Bellerose 6, Queens, N. Y. (N.Y.) 3 sr , dlerchant St., Port 
if. (Calif.) | Wolfteich, John, Oper., Sewage Trt uron, : 

Winthrop-Stearns, Inc., Att: Robert Pit., W. Long Beach Sewer Dist., Wormuth, W. H., Oper., Sewage Trt., 
C. Annen, Asst. to Chief Engr., 5 Fifth St., Atlantic Beach, N. Y. Pit., 48 Maple Rd., Baldwinsville, 
33 Riverside Ave., Rensselaer, (N.Y.) N.Y. (NY) 

N. Y. (Corp. N.Y.) Wolin, Martin, San. Engr., E. T. | Worthington Corp., Att: Earle W. 

Wirth, Harvey E., Asst. State San. Killam Assocs., 278 First Ave., Vinnedge, 812 Race St., Cincin- 
Engr., 3634 Spring Trail, Madi- New York 9, N. Y. (N.Y. nati 1, Ohio (Corp. Ohio) 
son 5, Wis. (Cen. St.) Wolman, Abel, Prof. of San jon Wraight, Frank D., State Dept. of 

Wirts, John J. Supt., Easterly Sew- Johns Hopkins Univ., Latrobe Health, 1330 W. Michigan, In- 
age Trt. Plt.. 15135 Shore Acres Hall, Homewood, Baltimore 18, dianapolis 7, Ind. (Cen. St.) 

Dr., Cleveland 10, Ohio (Ohio) Md. (Md.-Del.) Wren, Albert, Town Megr., Box 158, 

Wise, Melvin J., San. Engr., State | Won, Thomas, Twp. Engr., United Sioux Lookout, Ont., Can. (Can.) 
Dept. of Pub. Health, Bur. of Twps. of Neelon & Garson, 134 
San. Engrg. 631 St., Sacra- Cartier St., Ottawa, Ont., Can. Bern. Jr. 
mento, Calif. (Calif.) (Can.) 

Wise Potato Chip Co., Att: Paul | Wood, Charles O., Clarke, Stewart 
Xander, 228 Raseley St., Berwick, & Wood Co., P.O. Box 1144, | wright, Carl D.. Sales En P 

- d . Sales Engr., Pa- 

- (Corp. Pa.) | Lexington, Ky. (Ky.-Tenn.) cific Flush Tank Co., 4241 Ravens. 

*, William S., Chief Engr., State Wood, Miss Edna_D., 2306 Arbor | wood Ave., Chicago 13, Ill. (Cen 
_Comm., State Office Bldg., St., Houston 4, Tex. (Tex.) ;  St.; Dual—Ohio) 

Hartford, Conn. (New Eng.) Wood, Ernest A., Supt., Div. of St. | Wright, Charles T., San. Engr. Dir., 

Wisehart, Fred, Chief Engr., Fred Cleaning & Scavenging, Dept. of | USPHS, 536 New Custom House, 
Health, 45 Maude St., Winnipeg, Denver, Colo. (Fed.) 

(Ky -Te Louisville, Man., Can. (Can.) Wright, Chilton A., Prof. of San 
‘ | Wood, Herbert M., Cons. Engr., | Engrg., Brooklyn Poly. Inst., 99 

Wisely, W. H., Exec. Sec. & Editor, Baldwin & Cornelius Co., 117 § | Livingston St., Brooklyn, N. ¥. 
Fed. of Sewage and Industrial Sunrise Hwy., Freeport, N. (N.Y.) 
astes Assns., 325 Illinois Bldg., (N.Y.) 
Champaign, Ili. (Cen. St.) | Wright, Dewey S., Asst. City Engr., 

wikia: John W.. Pub. Healtt Wood, Marvin L., San. Engr., R. R. | 376 City & County Bldg., Denver, 
iseman, John . Pub ealth 2, Box 243, N. Little Rock, Ark. Colo. (Rky. Mtn.) 


Engr., USPHS, 1014 Broadway, C 
Ohio (Chie) (Ark.) Harold J., Res. Chem., Pet 


| Wood, R., Supt., Sewage Purif. Milk Co., Greenville, Tl. (Cen. 
Hammersley Rd., Madison 5, Wis Bucks., Eng. (ISP) Wright, John, Jr., Sales Engr., Chain 
(Cen. St.) Wood, Robert P., Oper., Sewage Trt Belt Co., 3400 Forbes St., Pitts- 

Withnell, I., Supt., Sandall Purif Pit., 25 Hopedale St., Hopedale, burgh 13, Pa. (Pa.) 
45° Oakhill Rd, Maple Mass. (New Eng.) Wright, K. W., Sales Engr., J. Ww 
Cross, Rickmansworth, Herts., Eng. | Wood, Robert R., Salesman, Dia- Eshelman & Co., Inc., 300 
(ISP) mond Alkali Co., 50 Arcadia Rd., Tremont Ave., P. O. Box 3605, 

Wittenmyer, James D., Supt., Wat. Ye 16K, Hackensack, N. J. Charlotte 3, N. C. (N.C.) 

Sewers, 227 Triangle Ave., Day- (N.J.) Wright, S. L., Asst. Oper., Oxford 

ton 9. Ohio (Ohio) Wood, T. W., R. D. Wood Co., Sewage Whks., 176 Stockbridge 

Wittmer, Earl F., San. Engr.. State Public Ledger Bidg., Independence Rd., Winchester, Hants., Eng 
Dept. of Pub. Welfare, 806 Eve- Sq., Philadelphia 5, Pa. (Assoc.) (ISP) 
ning St., Worthington, Ohio (Ohio) | Woodburn, James GC. Prof. of Hydr. | Wurts, William A. D., Dist. Megr.. 

Witz, Walter, Supt., City Sewage Engrg., Univ. of Wis., Mechanical Metro. Dist., State Dept. of 
Disp., P. O. Box 211, Ventura, Engrg. Bldg., Madison 6, Wis. Health, 115 Broad St., Hartford, 
Calif. (Calif.) (Cen. St.) 1 Conn. (New Eng.) 

Wogan, H. H., Commr., Sts. & | Woodruff, F. L., San. Engr., Cuya- | Wuth, Don, Chem. Engr., Builders 
Pub. Utils., 223 S. National, Ft. hoga County, 2359 Atkins Ave., | Pacific. Inc., 1036 University 
Scott, Kans. ( Kans.) Lakewood 7, Ohio (Ohio) Ave., Berkeley 2, Calif. (Calif.) 


Woodstown, Sewerage Auth., Att 
ag s M. Edwards, Sec., Boro 
Hall, Woodstown, N. J. (N J.) 
Woodward, John D., Plt. Supvr., 
204 E. 10th Ave., Conshohocken, 


San. Engr., Div 
San. Engrg., State Health 
Dept., Charleston, W. Va. (W. 
Va.) 
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Wyckoff, H. A., Prof. of Biology, | Yoder M. Carleton, San. Engr., | Zehnpgennig, Raymond, 4534 Rose- 3 
Ga. School of Tech., 245 State Headman, Ferguson & Carollo, mont Ave., LaCresenta, Calif. : 
Off. Bldg., Atlanta 3, Ga. (Ga.) Emeryville Calif., 1367 Terry (Calit.) ‘ 
Wyland, Gordon B., Gen. Contrac- Way, Concord, Cant Calit.) Zeitler, Albert, Oper., Boro. of Al % 
tors Bruno-Wyland, Inc., 222 | Yost Harold W Partner, Yost & lenhurst, 753 22nd Ave., S. Bel- 
Bruno Bidg Canastota, N. Y¥ Gardner Engrs., 508 Heard Bidg., mar, N. J. (N.J.) é 
N.Y Phoenix, Ariz. (Aru Zella, Michael, Chief Oper., Sewage : 
Wyllie, George F Supt., Sewage Yost, Lewis J., Chief Chem., Warner Trt. Pit., 112 Plant Ave., Tampa, - ; 
Trt. Pit., 1625 Sunset Ave., Lan- Co., Cedar Hollow Pit., Devault, Fla. (Fla.) i 
sing 15, Mich. ( Mich.) Pa. (Pa.) Zeller, P. J. A., Res. Assoc., Tex ‘ 
Wyma, John H., Pub. Health Engr., Young. Alden W., Plt. Oper., River- 4 & M College, Engrg. Experi- : 
Ottawa Co. Health Dept 508 head Sewer Dist., 235 Osborn ment Sta.. P. O. Box 5664, College *- 
Grant St Grand Haven, Mich Ave., Riverhead, N. N.Y Station, Tex. (Tex.) te 
( Mich.) Young, C. H Div. Engr., State Zellers, R. E City Engr., City ‘ ; 
: Wymore, Allan H Cons. Engr., Dept { Health, Harrisburg, Pa Hall, Easton, Pa. (Pa.) F 
Burns & McDonnell Co... 7415 (Pa Ziegler, Alvin, Pa. Hide Co., Inc., : 
Highland Ave. Kansas City 5, | Young, F. D., Asst. Mgr., Pipe Div., 117 Middle St. Scranton, Pa 
Mo. (Mo.) Ind. Prod. Div Johns- Manville (Pa.) 
Sales Corp Pittsburgh, Pa worl) =P 
Yaeck, Arthur W., Alberta E. Cen- (Ohi Dual—W. Va Forchstr 
ral Health Un Camrose Youn M Sales Engr Infilco 
Alberta, Can. (Can.) — 4346 | Zihal, Michael, c o Grant Pipher, 
c., 634 selmont t ouston > > } 
Yantis, E. M., Oper., City Sewage 5. ‘Tex. (Tex.) 4, Champaign, Ill. (Cen 
Trt. Pit., 137 Myrtle St., Santa oung obr 
Cruz. Calif. (Calif.) Y Zillig, Carl, San. Engr., Alfred Le 
| _ngr., rf b s., 32 ‘cher & As 7 ; 
Yarabeck, Robert R., Cons. Engr., Yale St., Los Angeles 12, Calif Feber & A cml 3047 Hamilton c 
Black & Veatch, 460 Bryn Mawr (Calif. ) Ave., Cincinnati 31, Ohio (Cen : 
Dr., San Antonio 9, Tex. (Rky. | Young, Lewis A., USPHS, 822 Long- 
Mtn.) wool Atlanta Zimmer, Henry \., Rep., Walker 
3 Yarborough, Keith A., Stud., Univ (Ga.) Process Equip.. Inc., P. O. Box : 
: of Ill., 404 S. Sth St., Champaign Young, Philip W., Jr. Engr., Harris 192, Moline, Ill. (lowa) r 
: I. (Cen. St.) Co” Health Unit. 1220 Cheshire Zimmer, W. W., Sec -Treas., Wolver : 
: Yarger, Glen V., City Engr., 118'y Lane, Houston, Tex. (Tex.) ine Engrg. Co, Mason, Mich ? 
* First St., Waverly, Iowa (Towa) Young, Samuel R Sant Wat (Mich.) 
ioe Yawn, R. W., Engr., Thomaston Dept., Hardin, Mont. (Mont.) Zimmerman, Leslie L., Supt. Dept 
si Cotton Mills Thomaston, Ga. | Youngquist, C. \ see Ohio Dept of Wat. & Sewerage, 15 N. Pearl ‘ 
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CONSTITUTION AND BY-LAWS 
OF THE 


FEDERATION OF SEWAGE AND INDUSTRIAL 
WASTES ASSOCIATIONS 


Adopted January 15, 1941. As amended to December 15, 1953. 


CONSTITUTION 


ARTICLE I 
NAME 


The name of this organization shall be the Federation of Sewage and Industrial 
Wastes Associations, hereinafter designated as the Federation. 


ARTICLE II 
OBJECTIVES 


The objectives of this Federation shall be: The advancement of fundamental and 
practical knowledge concerning the nature, collection, treatment and disposal of sewage 
and industrial wastes; the design, construction, operation and management of sewer sys- 
tems and treatment works; the study, promotion and encouragement of improved sanita- 
tion of waterways; the correlation and strengthening of regional and state sewage and 
industrial wastes associations or conferences within or without the United States of 
America; the publication of a journal; and other relevant activities. 


ARTICLE III 
MEMBERSHIP 


The membership of the Federation shall consist of regional or state associations or 
conferences, either within or without the territory of the United States of America, here- 
inafter designated as Member Associations, whose objectives and constitutions are in 
harmony with the purposes of this Federation, and of individuals or corporations as 
specified in the By-Laws, subject to the conditions and limitations preseribed in the Con- 
stitution and By-Laws of the Federation. 


ARTICLE IV 
ORGANIZATION 


Section 1. The affairs of the Federation shall be conducted by a Board of Control 
(hereinafter designated as the Board) under such rules as the Board may determine, sub- 
ject to the specifie conditions of this Constitution and By-Laws. 


Section 2. The officers of the Federation shall be a President, a Vice-President, a 
Secretary, and a Treasurer. 
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, The Board shall consist of : 


The President of the Federation. 

The Vice-President of the Federation. 

Che Treasurer of the Federation. 

One Director to be appointed by and to represent each Member Association, 
Six Directors-at-Large, of whom three are to be elected by the Board of 
Governors of the Water and Sewage Works Manufacturers Association, 
und three by the Directors representing the Member Associations. 

The latest living Past President of the Federation. 

The Chairman of the Organization Committee. 

The Chairman of the Publications Committee. 

The Chairman ot the Sewage and Industrial Wastes Practice Committee. 
lhe Chairman of the Research Committee. 

The Chairman of the Finance Committee. 

The Chairman of the Sewage and Industrial Wastes Analysis Committee. 


t. The terms of office of the President, Vice-President, and Treasurer shall 

and the Directors three years, which terms shall start at the beginning of the 

t the Annual Meeting of the Board at which they are elected and continue 

a successor qualities. The Secretary shall be appointed by the Board for the term 
office stated in the By-Laws. In the case of a vacancy in the office of President, the 
Vice-President shall act in his place for the unexpired term. In case the Vice-President 


innot act, the latest living Past President shall do so. In the case of a vacancy in the 
office of Treasurer or of any Director-at-Large representing Member Associations, the 
Executive Committee shall appoint an Active Member to fill such office for the unexpired 
term. Any vacancy occurring among the Directors-at-Large elected by the Manufacturers 
Association shall be filled by the Board of Governors of that Association, 


SeotTion 5. The President shall be ineligible for re-election. The Vice-President 
and Directors shall not be eligible for reappointment or for re-election to the same office 
until at least one full term shall have elapsed after the end of their respective terms. 


SteTion 6. The President of the Federation shall be the Presiding Officer of the 


Board, 


Section 7. A quorum of the Board shall consist of a majority of its ex-officio 
members, Directors-at-Large, and those Directors representing Member Associations 
within the territory of the United States of Ameriea and of the Dominion of Canada. 
Absent members may vote by proxy, all such proxies being counted in determining a 
quorum. 


ARTICLE V 
NOMINATION AND ELECTION OF OFFICERS AND DIRECTORS 


Seerion 1. The Annual Meeting of the Board shall be held in October during the 
Annual Convention of the Federatien on such day or days as may be decided by the 
Board. In event the Annual Convention does not occur in October the annual meeting 
of the Board shall be held in the office of the Federation on the third Saturday in October. 
Other meetings of the Board may be held as is provided in the By-Laws. 

At the Annual Meeting the Directors representing the Member Associations shall 
meet under the chairmanship of the President of the Federation, and shall by a majority 
vote of all such Directors voting, elect a President, Vice-President, Treasurer and one 
Director-at-Large. Absent Directors may vote by proxy. Any candidate so elected shall 
he an Active Member of some Member Association and shall signify willingness to serve. 
Any candidate elected as President or Vice-President shall at some time previous to such 
election have been a member of the Board of Control. 
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SecTIoN 2. One Director on the Board of Control to represent each Member As- 
sociation shall be elected by each Member Association. Each Director so elected shall be 
an Active Member of the respective Member Association and in good standing at the time 
of his election. 

In the case of any Director, representing a Member Association, retiring for any 
cause before his term is completed, the governing board of the Member Association shall 
designate his suecessor, who shall serve for the unexpired portion of his term. 


ARTICLE VI 


Except as specifically mentioned herein, this Constitution shall take effeet immedi- 
ately upon its adoption by the Board of Control. 


ARTICLE VII 
AMENDMENTS 


Amendments to this Constitution may be made by a two-thirds vote of the total mem- 
bership of the Board present or represented by proxy, notice of the proposed amendment 
having been given to each member of the Board and to the Secretary of each Member As- 
sociation not less than sixty days in advance of the meeting, at which the said amendments 
are to be voted upon. 


BY-LAWS 


ARTICLE I 
MEMBER ASSOCIATIONS 


Section 1. Any regional or state association or conference, or other organization 
whose objectives and constitution are in harmony with those of the Federation, may be 
granted membership in the Federation by a majority vote of the Board; provided, that 
the constitution of the applicant association or conference has been examined and certi- 
tied by the Board as being in accord with Article IIT of the Constitution of this Federa- 
tion; and provided further, that certification shall be made by the association seeking 
admission to membership that the Constitution and By-Laws of the Federation are ae- 
cepted by it. 


Section 2. Any Member Association may withdraw from the Federation at the end 
of any fiseal year by giving three months’ notice of such intention, provided that the dues 
of such Member Association in the Federation are fully paid up to time of withdrawal. 

Section 3. Any Member Association may be excluded from this Federation, at the 
pleasure of the Board, for non-payment of dues, as hereinafter provided, or for any 
change in its constitution that may bring it into conflict with the Constitution or By-Laws 
of the Federation. 


Section 4. Any change in the existing constitution or by-laws of a Member Asso- 
ciation shall be reported in full to the Secretary of the Federation within thirty days 
after its adoption by said Member Association. 


ARTICLE II 


CLASSIFICATION OF MEMBERS 


Section J. Membership of the Federation shall be composed of Member Associa- 
tions, Honorary Members, Associate Members and Sustaining Members. Membership in 
the Member Associations shall consist of Active Members and Corporate Members only. 
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Section 2. An Active Member shall be a superintendent, manager, operator, or 
employee of a sewage or industrial wastes system or treatment works; a professional 
engineer; a chemist, bacteriologist, biologist, or any qualitied person professionally 
engaged or interested in the advancement of knowledge relating to the disposal or treat- 
ment of sewage and industrial wastes or improved sanitation of waterways. 


Section 3. A Corporate Member shall be a Sewerage Board, Department or Com- 
mission; Sanitary District; Department of Publie Works handling sewerage; Industrial 
Corporation; National, State, District or Municipal Board or Department of Health; 
or other body, corporation or organization engaged or interested in at least one of the 
stated objectives of the Federation, and shall be entitled to one representative whose name 
shall appear on the roll of members and who shall have all the rights and privileges of 
an Active Member. This representative may be changed at the convenience and pleasure 
of the Corporate Member on written notice to the Seeretary of the Member Association 
to which the Corporate Member is accredited. 


Section 4. An Honorary Member shall be a person of acknowledged eminence in 


one or more fields of activity within the scope of the stated objectives of the Federation. 
Candidates may be nominated by any Member Association or by a special committee 
appointed by the Board but can be elected only by favorable secret ballot vote of the 
Board. Two negative votes shall exclude. No election to Honorary Membership shall 
be made which would cause the total number of Honorary Members to exceed a ratio of 
one Honorary Member to every 350 Active Members. Not more than two Honorary 
Members shall be elected in any calendar year. Honorary Members shall be elected for 
life, shall pay no dues, and shall receive, without cost, all the publications of the Federa- 
tion that are distributed to its members. 

Section 5. An Assoviate Member shall be a person, firm, or corporation engaged 
in the manufacturing or furnishing of supplies, materials, or equipment for the con- 
struction, operation or maintenance of sewage or industrial waste facilities, and shall be 
elected by affirmative vote of a majority of the Board after consideration of written ap- 
plication duly made to the Seeretary. 


Section 6. A Sustaining Member shall be an individual or a corporation inter- 
ested in the general objectives of the Federation. 


ARTICLE III 
DUES 
Section 1. The status and dues of the different classes of members established by 


Member Associations, as applied to their members, shall be as determined by the Member 
Association. 


Section 2. (a) For each Active Member the annual dues shall be Five Dollars, 
payable in advance by the Member Associations to the Secretary 
of the Federation. 

(b) For each Corporate Member the annual dues shall be Ten Dollars, 
payable to the Secretary of the Federation by February 1 of each 
year. 

(ec) For each Sustaining Member and each Associate Member the 
annual dues shall be as determined by the Board, payable to the 
Seeretary of the Federation by February 1 of each year. 

(d) Corporate Members, Sustaining Members, or Associate Members 

whose dues remain unpaid on March 1 of any year may be dropped 

from membership on action of the Executive Committee. 
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(e) The dues for Member Associations outside the United States of 
America and its territorial possessions shall be greater than the 
amounts hereinbefore specified by an amount to be fixed annually 
by the Board as equivalent to the added cost for mailing the 
Journal to such associations as compared with the average cost 
for mailing to members residing within these limits. 


(f) Active Members, paying full dues, and Corporate Members of 
Member Associations, and Associate and Sustaining Members of 
the Federation, in good standing, shall be entitled to one copy 
each of all publications that are distributed by the Federation to 
its members. 


Section 3. The fiscal year of the Federation shall begin on January 1, and annual 
dues shall be collectible on that date and shall have been paid before February 1. If the 
dues of any Member Association shall not have been paid by February 1, fifteen days’ 
notice of the dues in arrears shall be given to that association, after which time, if the 
dues remain unpaid, that association may be dropped from the rolls of the Federation on 
action by the Board, as provided in Article I, Section 3, of these By-Laws. 


Section 4. Any member, newly elected before June 30, shall pay full dues and 
shall be entitled to all the publications of the Federation that are distributed to its mem- 
bers during the year. Members elected after June 30 shall pay one-half the regular dues 
for that year, and shall be entitled to all of the publications distributed during the half 
year beginning July 1. 


Section 5. In transmitting dues to the Federation, each Member Association shall 
forward with them a list of the names, professional titles and correct mailing addresses 
of all members of all classes of the said Association who are in good standing and are 
entitled to receive the Journal or other distributed publications of the Federation dur- 
ing the ensuing year. 


ARTICLE IV 
DUTIES OF OFFICERS AND DIRECTORS 


Section 1. The President shall have general supervision of the affairs of the Fed- 
eration, and shall preside at all conventions of the Federation and meetings of the Board. 
In his absence, he shall designate a Presiding Officer to act in his stead at such conven- 
tions or meetings. The President shall be, ex-officio, a member of all committees. 


Section 2. The Vice-President shall assist the President in the performance of his 
duties, and act in his stead when required. 


Section 3. The Board of Control shall be the legal representative of the Federa- 
tion, and as such shall manage its affairs subject to the conditions and limitations pre- 
seribed in the Constitution and By-Laws; direct the investment and care of funds of the 
Federation; make appropriations for specific purposes; appoint employees and fix their 
compensation; take measures to advance the interests of the Federation; and generally 
direct its business. The Board shall not incur indebtedness beyond the funds in the 
hands of the Treasurer and the Secretary. The Board shall hold a meeting during the 
Annual Convention. Other meetings shall be held at the call of the President, or on 
petition addressed to the Secretary and signed by ten or more members of the Board 
representing not less than seven Member Associations. Notice of all meetings shall be 
issued by the Secretary at least fifteen days in advance of such meetings to all members of 
the Board and to the Secretary of each Member Association. 

At the Annual Meeting the Board shall appoint a Secretary to serve for a term of 
two years, unless removed for cause by the Board. 

Except as otherwise provided in the Constitution and By-Laws, all questions before 
the Board shall be decided by a majority vote of those present. 
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Section 4. The Treasurer shall have charge of the funds of the Federation and 
custody of its investments, if any. He shall pay bills against the Federation when certi- 
fied by himself and the Secretary. He shall make a report for each calendar year at the 
Annual Meeting of the Board, showing receipts from the Secretary and other sources, 
the expenditures, the investments and other assets, and the liabilities of the Federation. 
He shall make such other reports as may be required by the Board. 

He shall be bonded at the expense of the Federation, and to an amount to be de- 
termined by the Board. 


He shall perform such other duties as may be assigned to him by the Board. 


Section 5. The Seeretary shall be an Active Member and, under the direction of 
the President and the Board of Control, shall be the executive officer of the Federation. 
It shall be his duty to attend all conventions and meetings of the Board, prepare the busi- 
ness and duly record the proceedings thereof. He shall see that all monies due the 
Federation are carefully collected and without loss transferred to the custody of the 
Treasurer. He shall scrutinize all expenditures, shall certify to the accuracy of all bills 
and vouchers on which money is to be paid, and shall countersign checks drawn by the 
Treasurer against the funds of the Federation when such drafts are known by him to be 
proper and duly authorized by the Board. Once every three months he shall forward 
to each member of the Board a financial summary of receipts and disbursements, and at 
the Annual Meeting of the Board shall present a balance sheet of his books as of the 31st 
of December and as of the 30th of September preceding the meeting, together with a re- 
port of the activities of his office. 

He shall have charge of the books and reeords of the Federation, including lists of 
members of the Federation and subscribers to the Journal. He shall have charge of the 
mechanical production and distribution of the Journal and other publications of the 
Federation, and shall handle all financial matters connected therewith. 

He shall be bonded at the expense of the Federation, and to an amount to be de- 
termined by the Board. 

The books of the Federation shall be audited annually at the expense of the Federa- 
tion by public accountants to be appointed by the Board. 

In the event that the Secretary or Treasurer shall be unable to sign checks against 
the funds of the Federation, the President or Vice-President shall be authorized to coun- 
tersign such drafts in his stead. 


Section 6. The Seeretary shall serve as Editor of all publications of the Federation 
and shall receive all manuseript copy and prepare it for publication. He shall have the 
authority to return to the author for correction, or to reject entirely, any manuseript which 
may be in bad condition, illegible, or clearly deficient in respect to composition, subject 
matter or supporting data, or otherwise conspicuously deficient or unfit for publication. 
He also shall have the authority to reject any manuscript which is designed to promote 
commercial interests. He shall be a member of the Publications Committee and of the 
Committee on Sewage and Industrial Wastes Practice. Decisions of the Editor relative to 
rejection of manuscripts shall be subject to appeal to the Publications Committee. 


ARTICLE V 


CONVENTIONS OF THE 


FEDERATION 


The Annual Convention of the Federation shall be held at a time and place to be 
selected by the Board, preferably in the month of October. All conventions and meet- 
ings shall be conducted according to “Roberts Rules of Order.” 

Each member and guest present at any of the conventions of the Federation shall 
pay a registration fee of such amount as may be determined by the Executive Committee. 
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ARTICLE VI 
COMMITTEES 


Section 1. There shall be an Executive Committee of seven members consisting of 
the President, Vice-President, immediate Past President and four Directors. This com- 
mittee shall be chosen by the Board at its Annual Meeting. The President of the Fed- 
eration shall be Chairman, and the Secretary of the Federation shall act as Secretary of 
the committee. In the absence of the President, the Vice-President shall preside. The 
duties of this committee shall be to direct the administrative work of the Federation and 
carry out the policies of the Board between meetings of the latter. A quorum of the 
committee shall be four members. 


Section 2. A Publications Committee shall be appointed by the Board at its Annual 
Meeting. It shall consist of the Secretary and at least four additional Members-at-Large. 
Its Chairman shall be, ex-officio, a member of the Board. The Publications Committee 
shall arrange the technical programs for the Annual Convention of the Federation and 
shall have general supervision of the Publications of the Federation and of the perform- 
ance of contracts and expenditures connected therewith. The committee shall prepare 
general rules which, after approval by the Board, shall control the preparation, presenta- 
tion, acceptance and publication of papers and shall have general supervision of such 
other matters of similar nature as the best interests of the Federation may require. 


Section 3. An Organization Committee of at least three Members-at-Large shall 
be appointed by the Board at the Annual Meeting, and its Chairman shall be, ex-officio, 
a member of the Board. The Organization Committee shall examine and report to the 
Board on application for membership in the Federation and also shall serve in the en- 
couragement of the formation of new regional or state associations or conferences eligible 
for membership, as well as serving in an advisory capacity in other matters of a similar 
nature as the best interest of the Federation may require. 


Section 4. A Sewage and Industrial Wastes Practice Committee consisting of the 
Editor and at least four Members-at-Large shall be appointed by the Board at the Annual 
Meeting, and its Chairman shall be, ex-officio, a member of the Board. 

Any resolution, report or publication which undertakes to establish in the name of 
the Federation, professional or technical standards shall be submitted to this committee, 
and it shall direct such matters on behalf of the Federation. 

It shall give notice by publication to the membership of all such proposed standards 
and report its approval or disapproval of such to the Board. 

It shall appoint such subcommittees as it may deem necessary properly to. carry 
on its work. 


Section 5. There shall be a Research Committee of at least five Members-at-Large. 
The Chairman shall be appointed by the Board, and the other members of the Committee 
may be appointed by the Chairman, by and with the consent of the President of the 
Federation. The Chairman shall be, ex-officio, a member of the Board. 

The Research Committee shall be charged with the duty of stimulating and coordi- 
nating research work among the various Member Associations, and of cooperating with 
other organizations in the promotion of research work. 


Section 6. There shall be a Finance Committee of three members consisting of the 
President, the latest living Past President and a Chairman to be appointed by the Board 
at its Annual Meeting. The Chairman shall be, ex-officio, a member of the Board. The 
committee shall present at the Annual Meeting of the Board a budget of estimated ex- 
penses of the Federation, including publications, for the ensuing year. On the adoption 
of the budget by a majority vote of the Board members present, expenses of the Federa- 
tion shall be limited, as far as may be practicable, within the amounts prescribed in 
said budget. 

The committee shall also function in general advisory capacity to the Board and 
to the Executive Committee in all matters relating to finances of the Federation. 
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Section 7. There shall be a Committee on Standard Methods otf Sewage and 
Industrial Wastes Analysis of at least five Members-at-Large. The Chairman shall be 
appointed by the Board, and the other members of the Committee may be appointed by 
the Chairman, by and with the consent of the President of the Federation. The Chairman 
shall be, ex-officio, a member ot the Board. 

The Committee shall be charged with the duty of developing, perfecting and modify- 
ing standard methods for the analysis of sewage and industrial wastes and of sludges or 
by-products therefrom, and of cooperating with other organizations interested and en- 
vaged in similar work. 


Seerion S. ‘The Board shall appoint such other committees as may be necessary to 
carry on the work of the Federation. 


Section 9. The reports and recommendations of all committees of the Federation 
shall be subject to approval by the Board. 


Secrion 10. Members-at-Large are Active Members who are not members of the 
Board. 


ARTICLE VII 


PUBLICATIONS 


All publications of the Federation shall be issued under the direction of the Board 
and shall be copyrighted as far as is practicable and proper. 


ARTICLE VIII 


AMENDMENTS 


The Board of Control may amend these By-Laws in any manner not inconsistent 
with the Constitution by the two-thirds vote of those voting at any meeting of the Board 
or by sealed letter ballot, providing that a copy of such proposed amendment has been 
mailed by the Secretary to each member of the Board and to the Secretary of each Mem- 
ber Association at least thirty days prior to such meeting or letter ballot. 
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WALKER PROCESS 


: 


UNIONTOWN, PA. INSTALLATION 
THE CHESTER ENGINEERS, PITTSBURG, PA. — CONSULTANTS 


DETENTION TYPE BASINS WITH 
SELF-ELEVATING GRIT COLLECTOR 


The grit collecting-elevating mechanism shown below is well adapted for 
Situations where construction space is limited, fine grit is present and where 
the collected grit must be elevated to a considerable height. The V-buckets are 
specially designed for high capacity loads to reduce operating time and wear. 
Collected grit may be discharged to containers, or to cross conveyors for 
removal to trucks or receiving bins outside of grit chamber. 


UNIT FEATURES 


LEVATOR FRAME 
eee © Heavy “Series 40” chain with steel bucket 
IDLER ET flights have replaceable wearing shoes. 

Flights permit free water to drain. 
acctss Flights scraping tend to free settled or- 
ALTERNATE ganic matter which is in turn washed 
™ out of tank. 
@ Grit recircula- 
tion (adjustable) 
gives absolute 
control over pu- 
trescible content. 


ADJUSTABLE WEIR 


WRITE FOR BULLETIN 21563 


Wok WALKER PROCESS EQUIPMENT INC. 


AURORA, ILLINOIS 
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Proceedings of Member Associations 


NORTH CAROLINA SEWAGE 
AND INDUSTRIAL WASTE 
ASSOCIATION 


The 1953 Annual Meeting of the 
North Carolina Sewage and Industrial 
Waste Association was held jointly 
with the North Carolina’ Section. 
AWWA, at the Sheraton Hotel, High 
Point, N. C., on November 9-11, 1953. 
Registration of sewage personnel to- 
taled about 100. 

Papers of interest to sewage works 
personnel included : 


‘‘Licensing Water and Sewage Plant 
Superintendents in New Jersey,” 
LL. L. Fontenelli, President, FSTIW.N. 

‘Equitable Sewer Service Charges, 
by a panel comprising D. A. Okun, 
of Sanitary 


by 


Professor 


Engineering, 


University of North Carolina; George 
Franklin, General Counsel, North Caro- 
lina League of Municipalities, Raleigh ; 
and D. M. Williams, Superintendent, 
Water and Sewer Dept., Durham. 

‘Progress Report of Stream Classifi- 
cation in North Carolina,’? by E. C. 
Hubbard, Executive Secretary, State 
Stream Sanitation Committee, Raleigh. 

‘*Progress Report on Industrial 
Waste Research in North Carolina,”’ 
by N. L. Nemerow, Professor of Sani- 
tary Engineering, North Carolina State 
College, Raleigh. 

“Rapid Oxygen Consumed by Bi- 
chromate Reflux Method,’ by L. S. 
Dukes, Water Department, Charlotte. 

The following officers were elected: 


Chairman: J. M. Jarrett, Raleigh. 


(Continued on page 110a) 
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SNOW GATES 


SEWAGE TREATMENT PLANTS 


All types of cast iron gates manufactured in 
either square or circular opening in sizes up 
to and including 72 inches. 


ALL SNOW GATES and Lifts are ‘‘ Parker- 
ized”’ for protection against rust and corro- 


Over 40 years continuous service to the in- 


SNOW GartES & VALVES 


2437 East 24th Street 


for 


We will be pleased to quote on any type of 
water controlling equipment. 


Los Angeles 54, Calif. 
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Lithographed on stone for U. S. Pipe and Foumdry Co. by John A. Noble, A. N. A. 


Winter OR SUMMER, in the hills 
or on the flats, make no difference to cast iron 
pipe. Whether it is used for a water supply 


line, a gas feeder main or a pressure sewer, 
cast iron pipe has a rich history of highly 
satisfactory performance behind it ® * 


for each type of service. e 
cast iron 
U.S. pipe centrifugally cast in metal molds 
up to 24-inch, pit cast pipe in the larger sizes PI PE 
and fittings are made in accordance with : 
Federal, American Standard and FOR WATER GAS SEWERAGE 


AND INDUSTRIAL SERVICE 
American Water Works Association 
specifications wheresoever they apply. 


With our production distributed in five 
strategically located plants, we are in an 
excellent position to meet your requirements. 


United States Pipe and Foundry Co., 
General Office, 3300 First Ave., N., 
Birmingham 2, Ala. @ Plants and Sales 
Offices Throughout the U.S.A. 
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Vice-Chairman: 8S. E. Harris, Winston- 
Salem. 
Secretary-Treasurer: E. C. Hubbard, 
Raleigh. 
E. C. Hupparp, 
Secretary-Treasurer 


CANADIAN INSTITUTE ON 
SEWAGE AND SANITATION 


The 20th Annual Convention of the 
Canadian Institute on Sewage and 
Sanitation was held at the Sheraton 
Brock Hotel, Niagara Falls, Ont., on 
October 26-28, 1953. The new record 
attendance of 447, including 114 ladies, 
far exceeded the former mark of 359. 

Papers presented at the meeting were 
as follows: 


‘*The Phenolic Waste Problem,’’ a 
symposium by N. S. Chamberlin, Wal- 
lace & Tiernan Co., Ine., Newark, N. J., 
and A. MeRae, Imperial Oil Co., Sar- 
nia, Ont. 

‘*Synthetic Detergents: Their Com- 
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position, Use and Behavior,’’ by F. H. 
Lehberg, Chief Chemist, Lever Bros., 
Ltd., Toronto. 

‘‘Small Sewage Treatment Plants— 
Design and Construction,’’ by R. V. 
Anderson, Consulting Engineer, To- 
ronto, Ont. 

‘*Small Sewage Treatment Plants— 
Operation and Maintenance,’’ by D. P. 
Seott, Chief Engineer, Drainage and 
Sewage Treatment, Metropolitan To- 
ronto. 

“‘The Sewerage System of the 
Greater Corner Brook Area,’’ by A. C. 
Northover, Engineer-Manager, Corner 
Brook, Newfoundland. 

Guided discussions were held on 
Canadian refuse incineration practice, 
problems in storm sewer design and 
maintenance, and miscellaneous sani- 
tation problems. An inspection trip 
was made to the Ontario hydroelectric 
development area. 

The Federation’s Bedell Award was 
(Continued on page 112a) 


LAKESIDE ENGINEERING CORPORATION 


222 West Adams Street 


a Sewage Treatment 


ORawore 


SPIRAGESTER 


THE 
MODERN 


LOW COST 
EFFICIENT 


Combination 


INFLUENT 


Unit 


MUNICIPALITIES 
INDUSTRIES 
SUB-DIVISIONS 
SCHOOLS 
HOSPITALS 
RESORTS 


BULLETIN 124 
available upon request 


Chicago 6, Illinois 
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“WAREC’ Pressure 
Relief and Vacuum 
Breaker Valve with 
Flame Arrester — Fig. 
5800C — Relieves ex- 
cess pressures and 
vacuum in digesters 


and protects vessels 


“VAREC” Explosion 
Relief Valve—Fig. 70 
— Relieves sudden 
surges in pressure 
from explosion or mo- 
mentary plant fluctua- 
tions. 


VAREC” Flame Trap 
Assembly —Fig. 450— 
Prevents flame propa- 
gation in piping. 


“VAREC” Waste Gas 
Burner — Fig. 236, 237 
or 238 — Efficiently 
burns all excess gas. 


“VAREC” Flame Check 
— Fig. 51A or 52A— 
Prevents flashback 
from burner pilot or 
laboratory burners. 


“VAREC” Pressure Re- 
lief and Flame Trap 
Assembly — Fig. 440— 
Permits excess pres- 
sure to be wasted 
through gas burner 
and prevents flame 
flashback from burner. 


Plan with nec 


ducing Regulator— 
Fig. 187 or 387—Con- 


Symbols of Safety 
equipment. 

FOR GAS CONTROL THROUGHOUT YOUR 

SEWAGE TREATMENT PLANT 


gas flow. 


“VAREC” Manometer 

—Fig. 215, 215A, 216 

PROVEDers or 216A — Indicates 
o system pressures. 


“VAREC” Drip Trap — 
Fig. 245 or 248. 


“VAREC” Sediment 
Trap — Fig. 230, 232 
or 233 — Keeps lines 


THE VAPOR RECOVERY SYSTEMS COMPANY Seren 
COMPTON, CALIFORNIA, U.S.A. 
$10 Available from Authorized Sewage Equipment Agents throughout U.S. and Canada. 
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Write for your FREE COPY 


Pronounced “Tee-nee-mek’"Cement” Spelled Backwards 


TNEMEC 


COMPANY, INC. 


135 W. 23rd Ave. 
North Kansas City, 
Missouri 


President: 


presented to Douglas L. MacLean of 
Winnipeg. 

The following officers were 
to serve during 1953-4: 


A. E. 
borough, Ont. 
Vice-President: N. S. Bubbis, Winni- 

peg, Man. 
Secretary-Treasurer: A. E. Berry, To- 
ronto, Ont. 


elected 


Chalmers, Peter 


A. KE. Berry, 
Secretary-Treasurer 


NEBRASKA SEWAGE AND 
INDUSTRIAL WASTES 
ASSOCIATION 


The 2nd Annual Meeting of the Ne- 
braska Sewage and Industrial Wastes 
Association was held at the Hotel 
Capitol, Lincoln, Nebr., November 
13, 19538. Registration totaled 43 per- 
sons. 

Papers were presented on sedimenta- 
tion, sewage lagoons, non-clog pumps, 
asbestos cement pipe, pre-aeration and 
grit removal, and digester operation. 


Following an ‘‘Operators’ Break- 
fast,"’ W. B. Coale, Engineer, Lincoln 
(Nebr.) Sanitary District No. 1, and 
E. Farmer, Black and Veatch, Kansas 
City, Mo., deseribed the Lincoln sew- 
age treatment plant. An inspection 
trip was then made to the plant. 

At the Business Meeting, it was 
voted to establish a Seott Wilber 
Award, to be given annually to the 
most outstanding sewage treatment 
plant operator in the state. 

Officers elected to 
1953-4 were as follows: 


serve during 


President: C. A. Welton, Sidney. 

Vice-President: KE. E. Borden, 
ings. 

FSIWA_ Director 
Filipi, Lincoln. 

Secretary-Treasurer: 
MeCook. 


Hast- 


(to 1955): T. A. 


P. W. Mousel, 


W. Mouse, 
Secretary-Treasurer 
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For more than 100 years, sanitary engi- 
neers have specified concrete pipe for all 
types of sewers. This long usage of con- 
crete pipe is due to the fact that it meets 
these essential requirements: 


1 GREAT STRENGTH to resist severe impact 
and sustain heavy overburdens of deep fills. 
2 MAXIMUM CAPACITY due to smooth inte- 
rior finish and clean, even joints. 

3 MINIMUM INFILTRATION AND LEAKAGE due to 
uniformly dense structure and tight joints. 
4 DURABILITY that enables it to render long 
years of heavy-duty service. 


5 ECONOMY that results from moderate first 
cost, low maintenance expense, long life. 


‘AMERICAN CONCRETE PIPE ASSOCIATION 


228 NORTH LA SALLE STREET, CHICAGO 1, ILLINOIS 
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Equipment and Supply Lines 


Emergency Electric Power—Port- 
able emergency electric generators are 
described in Booklet L-411.—Homelite 
Corp., 865 Riverdale Ave., Port 
Chester, N. Y. 

Solenoid-Operated Valves—Bulletin 
W-7 fully describes solenoid-operated 
valves for process control.—Golden- 
Anderson Valve Specialty Co., 2125 
Keenan Bldg., Pittsburgh 22, Pa. 

Resistance Thermometer Elements 
—‘Stikon’’ resistance thermometer 
elements for ranges from — 100° to 
+400° F. are described in Data 
Sheet No. 10.1-3.—Minneapolis-Honey- 
well Regulator Co., Wayne and Win- 
drim Aves., Philadelphia 44, Pa. 

Wastes Equipment and Methods— 
Bulletin 300 shows typical installations 
of wastes equipment and describes the 
methods used. It also makes reference 
to the several detailed bulletins giving 
specifications and design data.—Pacific 
Flush Tank Co., 4241 Ravenswood Ave., 
Chicago 138, Ill. 

Inferential Flow Meter—Bulletin 
500 contains 16 pages of data on opera- 
tion, construction, primary devices, and 
other general information of interest 
to those dealing with flow problems 
involving clear fluids and fluids con- 
taining suspended  solids.—Simplex 
Valve and Meter Co., 68th and Upland 
Sts., Philadelphia 42, Pa. 

Gas Safety Equipment—Bulletin 
321 gives specifications and engineering 
details on all types of gas safety equip- 
ment for use in controlled digestion.— 
Pacific Flush Tank Co., 4241 Ravens- 
wood Ave., Chicago 13, TI. 

Floating Covers—40-page Bulletin 
332 gives engineering details and speci- 
fications on floating covers for di- 
gesters, together with design and opera- 
tion considerations and applications.— 
Pacific Flush Tank Co., 4241 Ravens- 
wood Ave., Chicago 13, Il. 

Spray Nozzles—Thousands of stand- 


ard and special industrial spray noz- 
zles are illustrated and described in 
48-page Catalog 24. Complete dimen- 
sional specifications are given for all 
standard nozzles.—Spraying Systems 
Co., 3201 Randolph St., Bellwood, Ill. 

Compression Pipe Couplings—Fold- 
er No. 102 explains use of compression 
pipe couplings in threaded or mechani- 
eal-joint cast-iron, steel, and asbestos- 
cement pipe. Complete specifications 
and prices are given.—Morris Coupling 
and Clamp (Co., Dept. K-68, Ellwood 
City, Pa. 

Electric Motors—A 16-page booklet. 
GEA-6013, covers dripproof models; 
enclosed motors are presented in 8-page 
GEA-6012; and 14-page Bulletin 
GEA-6027 describes new gear motors, 
all in the ‘‘Tri-Clad”’ type and in 1- 
to 30-hp. sizes—General Electric Co., 
Schenectady 5, N. Y. 

Coagulation Control System—Data 
sheet AED831-21 details continuous 
automatic control of chemical feeders, 
permitting maximum efficiency in 
chemical coagulation—The Foxboro 
Co., Foxboro, Mass. 

Chemical Flocculation Equipment— 
Flash mixers, straightline mixers, and 
accessory equipment for chemical feed- 
ing and flocculation application are il- 
lustrated and described in Book 2442. 
—Link-Belt Co., Colmar, Pa. 

Industrial Waste Treatment Guide 
—Bulletin 4A is a general guide to 
industrial waste treatment, outlining 
the various processes used and the 
equipment and controls involved.— 
B-I-F Industries, Ine., 345 Harris 
Ave., Providence 1, R. I. 

Products Index—A complete index 
of products and descriptive folders 
available from the major divisions of 
this company is given in Bulletin 3.— 
B-I-F Industries, Ine., 345 Harris 
Ave., Providence, R. I. 


(Continued on paye 116a) 


: 
+ 
: 
3 a 
x 
os 
‘ 
au 
83 
% 
: 
+ 


SEWAGE AND INDUSTRIAL WASTES 


SMART 
OPERATOR 


for Valves, 


Gates and 


Se 


Floorstands 


Instant control of valves and large 
sluice gates at the touch of a button 
... that’s what you get with Chapman 
Motor Units on the job. Completely 
housed and thoroughly dust and 
weather proof, these units are built 
“to take it’’ for years, on the rough- 
est service. They’re designed for 
simplicity and extreme ruggedness, 


CHAPMAN’S MOTOR UNIT 


as shown by internal view. 
Chapman Motor Operated Floor- 
stands are delivered to the job with 
all internal wiring complete, so all 
the wiring to be done is to bring the 
power leads into the connection box 
. .. Saving time and money in instal- 
lation and assuring proper opera- 
tion. Write for Catalog No. 50. 


The Chapman Valve 


Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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Testing Instruments Guide—New 
16-page Bulletin GEA-5469B gives ap- 
plication and price data on all types 
of portable electric testing instruments. 
—General Electrie Co., Schenectady 5, 

Vacuum Filter—A new horizontal 
rotary vacuum filter is available in 
sizes from 7.6 to 110 sq. ft.—F iltration 
Engineers, Inc., 155 Oraton St., New- 
ark 4, N. J. 

Small Controlled Volume Pumps— 
Bulletin 653 gives complete data on 
controlled volume ‘‘miniPumps’’ in 
the range of 3 to 3,200 ml. per hr. at 
pressures up to 1,000 p.s.i—Milton 
Roy Co., 1300 E. Mermaid Lane, Phila- 
delphia 18, Pa. 

Impervious Membrane—Bulletin B- 
22 describes use of ‘‘ Laykold Weather- 
coat’’ in membrane waterproofing of 
excavated reservoirs.—American Bitu- 
muls & Asphalt Co., 200 Bush St., San 
Francisco 4, Calif. 

Temperature Transmitter—Catalog 
1022 describes indicating temperature 
pneumatic transmitter for temperature 
ranges from — 40° to 1,000° F.—Penn 
Industrial Instrument Corp., 4110 
Haverford Ave., Philadelphia 4, Pa. 

Pressure-Leaf Filter—A new 20- 
page catalog describes and gives appli- 
cations for pressure-leaf type filters — 
Niagara Filters Division, American 
Machine and Metals, Inc., East Moline, 
Ill. 

Ion Exchange—New 16-page bulle- 
tin outlines ion exchange technology 
and industry uses.—Rohm & Haas Co., 
Resinous Products Division, Washine- 
ton Square, Philadelphia 5, Pa. 

Laboratory Balance—A 20-¢. ca- 
pacity microbalance is described as of 
singlepan, constant-sensitivity con- 
struction—Fisher Scientific Co., 717 
Forbes St., Pittsburgh 19, Pa. 

Tray Belt Filter—Bulletin AH-450 
describes new radically designed tray 
belt filter—Hardinge Co., Ine., 240 
Arch St., York, Pa. 

Precipitator—Bulletin 2204B gives 
specifications and applications of chem- 
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ical precipitation unit—The Permutit 
Co., 330 W. 42nd St., New York 36, 

Air Sampler—Bulletin IH-2  de- 
seribes high-volume sampler for air 
containing minute particulate matter. 
—The Staplex Co., Air Sampler Div., 
777 Fifth Ave., Brooklyn 32, N. Y. 

Abrasion-Resistant Sheeting— 
‘‘Iron-Rubber’’ sheeting is designed 
for protection of equipment subject to 
severe abrasive impact.—Magice Chemi- 
cal Co., Dept. N321, 121 Crescent St., 
Brockton, Mass. 

Welded Steel Pipe—Engineering 
data and specifications on welded pip- 
ing in 6-in. to 36-in. sizes are given in 
a 4-page folder—Armeco Drainage & 
Metal Products, Ine., Middletown, 
Ohio. 

Controlled-Closing Valve—Design 
characteristics, operation, and supple- 
mental uses of controlled-closing valve 
are given in a 6-page brochure.—Sim- 
plex Valve and Meter Co., 68th and 
Upland Sts., Philadelphia 42, Pa. 

Switchboard Instruments—New 24- 
page bulletin (GEC-218C) describes 
two lines of long-scale switchboard in- 
struments.—General Electrie Co., Sche- 
nectady 5, N. Y. 

Treatment Chemicals—T echnical 
Bulletin 10-K12 (16 pages) contains 
pertinent data and information of in- 
terest to designing engineers and 
supervisors of operation of water, sew- 
age, or waste treatment plants using 
chemicals.—Omega Machine Co., 345 
Harris Ave., Providence, R. I. 

Diaphragm Motor Valves—Dia- 
phragm valves for on-off or narrow 
band proportional control are described 
in 12-page Bulletin 362.—Minneapolis- 
Iloneywell Regulator Co., Wayne and 
Windrim Aves., Philadelphia 44, Pa. 

Asbestos-Cement Pipe Coupling— 
New ‘‘Ring-Tite’’ coupling for as- 
bestos-cement pressure pipe is claimed 
to cut down installation time, even 
under adverse trench conditions — 
Johns-Manville, 22 East 40th St., New 
York 16, N. Y. 
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How reduce “Bulking” 
your activated sludge process — 


COMMINUTOR 


SEWAGE 


FOXBORO M/42 TRANSMITTER 


Pamaar 


SETTUNG TANK | 


FOXBORO PNEUMATIC 


SQUARE ROOT CONVERTER 
TRANSMITTERS 
FOXBORO 

ORIFICE 


PLATE 


(8) 
BUTTERFLY VALVE 


FOxRORO 
RECEIVING AND 
INDICATING GAUGES 


(C) 
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CONTROLLERS 


REMOTE RATIO SETTING STATION 


A SUPPLY 


4 
REMOTE RATIO 
SETTING STATION 
aA 


LOCATED IN LABORATORY OR OFFICE 


Tus FOxBORO system of aeration and 
return sludge control automatically main- 
tains desired ratios of influent to air and 
to return sludge. You just set the selector 
switches at the proper ratios and Foxboro 
Controllers take over . . . no manual op- 
eration of valves ... no need for 24-hour 
operational watches .. . less danger of 
“bulking” in final settling tank, regardless 
of variations in influent rate. Moreover, 
the Foxboro M/40 Ratio Receiver Con- 
trollers give you a permanent, continuous 
operational record for your files. 

Why not learn more about this modern 
Foxboro Control System .. . write for Ap- 


plication Engineering Data Sheet 833-9. 
The Foxboro Company, 883 Neponset 
Ave., Foxboro, Mass., U.S.A. 


OX BOR 


Reg, U S. Pat. OF. 


Schematic diagram shows typical installation. Rate of 
return sludge is controlled by (A) Foxboro Pneumatically 
Operated Valve located downstream from a Foxboro 
Flow Nozzle. Air flow rate is controlled by (B) Foxboro 
Butterfly Valve on blower relief line with an orifice plate 
in discharge line. Both control valves are actuated by 
(C) Foxboro M/40 Receiver Controllers and provide a 
fixed ratio of influent to air and return sludge in the 
aeration tank. 


Remote setting stations can be located in laboratories or 
office so that Chemists or Superintendents may change 
ratio setting without going to main instrument cabinet, 
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DIRECTORY OF ENGINEERS 


(Continued through page 123a) 


ALBRIGHT & FRIEL, INC. 
FRANCIS S. FRIEL 


Consulting Engineers 


WATER, SEWAGE AND INDUSTRIAL 


E PROBLEMS 
AIRFIELDS, REFUSE INCINERATORS 
USTRIAL BUILDINGS 


CITY PLANNING VALUATIONS 
REPORTS LABORATORY 

Sulte 1509-18 

121 S. Broad St. PHILADELPHIA 7 


ALVORD, BURDICK & HOWSON 


Engineers 
Charles B. Burdick Louis R. Howson 
Donald H. Maxwell 
Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage 
Disposal, Drainage, Appraisals, 
Power Generation 
Civic Opera Building Chicago 


JOHN J. BAFFA 


Consulting Engineer 


Sewerage & Sewage Treatment 
Industrial Wastes Treatment 
Design Plans & Specifications 
Investigations & Rate Studies 


75 West Street 


New York 6, N. Y. 


MICHAEL BAKER, JR., Inc. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Municipal Engineere— Air — 8S. Disposal 
and Mape—City Planning—Highway Design—Construc- 
tion Surseye—Pipe Line Surveys 
Home Office: Rochester, Pa. 
Branch Offices: Jackson, Miss. Harrisburg, Pa. 


BAXTER AND WOODMAN 
Civil and Sanitary Engineers 


Water Supplies Water Treatment 
Sewer Systems Sewage Treatment 
Industrial Waste Treatment 
Investigations 


Crystal Lake, Illinois 


P. 0. Box 67 


W.H. & L. D. BETZ 


Consulting Engineers 


Industrial Waste 

Industrial Water 
Analysis Design 
Investigations Operation 


Gillingham & Worth Sts. Philadelphia 24, Pa. 


BLACK & VEATCH 


Consulting Engineers 


SEWAGE - WATER - 


- INDUSTRY 


Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


4706 Broadway 


Kansas City 2, Missouri 


CLINTON L. BOGERT ASSOCIATES 


Consulting Engineers 


Curnton L. BoGert 
J. M. M. 
DonaLp M. 


Refuse Disposal 
Drainage 


Ivan L. Bogert 
Rospert A. LINCOLN 
ARTHUR P. ACKERMAN 


Water and Sewage Works 


Industrial Wastes 
Flood Control 


624 Madison Ave., New York 22, N. ¥. 


CONSULTING ENGINEERS! 
If you specialize in sewage and indus- 
trial waste disposal problems, prospec- 
tive clients will expect to find your card 
in the Directory of Engineers contained 
in the... 

Official Professional Journal of the 

Sewage and Industrial Wastes Field! 


Take advantage of the services of these outstanding consultants! 
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BOWE, ALBERTSON & ASSOCIATES 


Engineers 
Sewerage—Sewage Treatment 
Water Supply— Purification 
Refuse Dis — Analyses 
Municipal—Industrial Projecte 
Valuations—-Reporta— Designs 


110 William Street New York 7, N. Y. 


BROWN AND BLAUVELT 


Industrial Wastes Problems Railroads 
468 Fourth Avenue New York 16, N. Y¥. 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
(FORMERLY NICHOLAS S. HILL ASSOCIATES) 
Valuations and Reports 
Chemica! and Biological Laboratories 
112 East 18th Street New York 3, N. Y. 


BURGESS & NIPLE 
Civil and Sanitary Engineers 
Established 1908 
Sewage and industrial wastes disposal 
Investigations, reports, design, rates 
Laboratories, Plant Supervision 


2015 W. Fifth Ave. Columbus 12, Ohio 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Cleveland 14, Ohio 
1404 E. 9th St. 


ONLY $60 PER YEAR 


is the cost of a professional listing 
in this space. A card here will iden- 
tify your firm with the specialized 
sewage works field and will afford 
maximum prestige! 


CAMP, DRESSER and McKEE 
Consalting Engineers 
Water Works and Water Treatment 
Sewerage and Sewage Treatment 
Municipal and Industrial Wastes 


CAPITOL ENGINEERING CORPORATION 


Engineers—Constructors—Management 
SEWAGE SYSTEMS WATER WORKS 
Designs and Surveys Roads and Streets 

Planning Airports 
Bridges Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Piants—Incineration—Gas Systems 

Valuations-Rates-Management 

Laboratory-City Planning 


210 E. Park Way, Pittsburgh 12, Penna. 


CHAS. W. COLE & SON 
Engineers ~ Architects 
Municipal Industrial 

Commercial 


220 W. LaSalle St., South Bend, Ind. 
Phone 4-0127 


CONSOER, TOWNSEND & ASSOCIATES 


Water Supply —Sewerage—Flood Con- 
trol & Drainage—Bridges—Ornamen- 
tal Street Lighting—Paving—Light 
and Power Plants. Appraisals. 

351 East Ohio St. Chicago 11, Ill. 


Your firm should be 
listed here 


... the most complete Directory 
available of consultants specializ- 
ing in sewage and industrial wastes 
treatment. 


It pays to secure competent and experienced engineering advice! 
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Damon & Foster 


Consulting Civd Engineers and 
Surveyors 


Sewera.e, Sewage Vispusai, Water Supply, 
Surveys, Land Subdivision, City and Town 
Pla ining, Reports, Design, Supervision 


Sharon Hill, Pennsylvania 


FREDERICK H. DECHANT 
ENGINEER 
Chairman of the Board, Frederic R. Harris Inc. 


Water Works, Industrial Wastes, 
Sewerage, Recovery Processes, 
Hydraulic Works, Gas Plante 

Philadeiphia: Fidelity Phila. Trust Bidg. 
New York: 27 William St. 


DE LEUW, CATHER & COMPANY 


Water Sapply Sewerage 
Railroads Highways 
Grade Separation—Bridges—Subways 
Local Transportation 


Investigations — Reports — Appraisals 
Plans and Supervision of Construction 


150 North Wacker Drive Chicago 6 
505 Colorado Bidg. Washington 6 


DODGE, BLISS and WALKER 
Chemical Engineers 


Specialists in Waste Treatment 
Surveys and Investigations 
Research and Development 
Design of Treatment Plants 


108 Middle Road Hamden, Connecticut 


CATHODIC PROTECTION 


Engineering—Surveys—Design— 
Installations 


Electro Rust-Proofing Corp. (N.J.) 


Belleville 9, New Jersey 


CONSULTING ENGINEERS! 


If you specialize in sewage and indus- 
trial waste disposal problems, prospec- 
tive clients will expect to find your card 
in _ Directory of Engineers contained 
in the.. 


Official Professional Journal of the 
Sewage and Industrial Wastes Field! 


CARROLL A. FARWELL 


FAY, SPOFFORD & THORNDIKE 


ENGINEERS 
CHARLES M. SPOFFORD W. Horne 
JoHN AYER WILLIAM L, HYLAND 
Brion A. BOWMAN FRANK L. LINCOLN 


Water Supply and Distribution—Drainage 
Sewerage and Sewage Treatment 
Airports—Bridges—Turnpikes 


Port and Terminal Works—-Industrial Bldgs. 


BOSTON NEW YORK 


Howarp J. WILLIAMS 


FINKBEINER, PETTIS & STROUT 


Carveton S. FINKBEINER FE. Perris 
Harotp K. Strout 


Consulting Engineers 


Reports, Designs, Supervision, 
Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefterson Avenue Toledo 4, Ohio 


FREESE, NICHOLS AND TURNER 
Consulting Engineers 


2111 C & I Life Building 
Houston 2, Texas 


CH-1624 


FROMHERZ ENGINEERS 
Structural - Civil - Sanitary 
Four Generations Since 1867 

Water Supply; Sewerage; Structures; 

Drainage; Foundations 
Industrial Waste Disposal 

Investigations; Reports; Plans and 

Specifications; Supervision 


823 1/2 Poydras St. New Orleans, La. 


EDWARD A. FULTON 
Consulting Engineers 


Investigations, Reports, Valuations, De- 
sign and Constructicn—Water Supply and 
Purification Plants; Sewerage and Sew- 
age Treatment Works; —— Pavin 
and ower Developments; ams an 
Flood Control 


3209 Browe Road Saint Louis 14, Missouri 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 
ENGINEERS 
Dama, Water Works, Sewage, Industrial Wastes & Gar- 
bage Disposal, Highways, Bridges & Airports, Traffic & 
Parking—Appraisals, Investigations & Reports 
HARRISBURG, PENNA. 

Branch Offices: Pittsburgh, Pa. Philadel- 
phia. Pa. Daytona Beach, Fila. Pileasant- 
ville, N. J. Chesapeake, W. Va. 


Take advantage of the services 


of these outstanding consultants! 
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SEWAGE AND INDUSTRIAL WASTES 


GILBERT ASSOCIATES, INC. 
Engineers and Consultants 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York 607 Washington St. Washington 
Houston READING, PA. Philadelphia 


GLACE AND GLACE 
Consulting Sanitary Engineers 
Sewerage and Sewage Treatment 
Water and Purification 
Industrial Wastes Disposal 
Design, Constguaiion and Supervision 


Operation 
1001 N. Front Street Harrisburg, Pa. 


GREELEY & HANSEN 
Engineers 
Paul Hansen (1920-1944) 
Kenneth V. Hill 
Samuel M. Clarke 


Supply, Water Purification 
werage, Sewage Treatment 
Flood Centrale Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


ONLY $60 PER YEAR 


is the cost of a professional listing 
in this space. A card here will iden- 
tify your firm with the specialized 
sewage works field and will afford 
maximum prestige! 


HASKINS, RIDDLE & SHARP 
Consulting Engineers 
Water Sewage 
Industrial Wastes 
Refuse Hydraulics 
1009 Baltimore Ave. 


Kansas City 5, Mo. 


HAVENS AND EMERSON 
L. Cc. A. Emerson 

A. F, Tolles F. W. Jones 

L. Leach H. ley J. W. Avery 

S. Palocsay Ek. 8S. Ordway 
Consulting Engineers 

WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES, VALUATIONS——LABORATORIES 

Leader Bldg. Woolworth Bldg. 

Cleveland 14, O. New York 7, N. ¥. 


HAZEN AND SAWYER 
BNGINEERS 
Ricnarp Hazen Avrnep W. Sawren 


Municipal and Industrial Water Supply 
Purification and Distribution 
Sewage Works and Waste Disposal 
Investigations, Design, 
Supervision of Construction and Operation 
110 Bast 42nd Street New York 17, N. Y. 


HENNINGSON, DURHAM 
& RICHARDSON, INC. 


Consulting Engineers since 1917 for more than 
600 cities and towns 
Water Works, Light Sewers, 
Treatment, Reports, Fl ood Control, App 
Drainage 
Standard Ot) Bidg. Omaha 2, Nebraska 


HORNER & SHIFRIN 
Consulting Engineers 

W. W. E. BE. Bross 

H. SHIFRIN Vv. C. 
Airports — Hydraulic Engineering — 
Sewerage and Sewage Treatment — 
Water Supply — Municipal Engineering 

— Reports 
Shell Building, 8t. Louis 8, Missouri 


JONES, HENRY & —— 
(Formerly Jones, Henry & Schoonmaker 
Consulting Sanitary 


Water Works 
Sewerage & Treatment 
Waste Disposal 


Security Bldg. Toledo 4, Ohio 


KEIS & HOLROYD 
Consulting Engineers 
Formerly Soiomon & Keis 
Since 1906 


ly and Purification, ont 
reatment, Garbage and ‘use 
isposal and Incineration, Industrial 
Buildings. 


TROY, N. Y. FT. LAUDERDALE, FLA. 


ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 


offers 
COMPLETE ENGINEERING SERVICE 
investigations, Reports, Design 
Supervision of Construction and 
peration 
Sewerage, Sewage Treatment and 
Industrial aste Disposal 
Chemical and Biological Laboratory 
604 MISSION 8T., SAN FRANCISCO & 


It pays to secure competent and experienced engineering advice! 
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SEWAGE AND INDUSTRIAL WASTES 


MORRIS KNOWLES Inc. 


Engineers 
Water Supply and Purification, Sewer- 
age and Sewage Disposal, Valuations, 
Laboratory, City Planning. 


1312 Park Bidg. Pitteburgh 22, Pa. 


Wm. S. Lozier Co. 
Consulting Engineers 
Sewerage, Sewage Disposal, 
Water Supply, Water Puri- 
fication, Refuse Disposal 
10 Gibbs Street Rochester, 4, N. Y. 


GEORGE B. MEBUS 
Consulting Engineer 
Water Supply Sewage Treatment 

Industrial Waste Treatment 


NORTHWESTERN NATIONAL BANK BUILDING 
GLENSIDE, PA. 


METCALF & EDDY 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 


Laboratory Valuations 
Airfields 


Statler Building 
Boston 16 


Nussbaumer, Clarke & Velzy, Inc. 
Consulting Engineers 
SEWAGE TREATMENT—WATER SUPPLY 
INCINERATION—DRAINAGE 
INDUSTRIAL WASTE TREATMENT 
APPRAISALS 
$27 Franklin St., Buffalo, N. Y. 
500 Fifth Ave., New York 36, N. Y. 


PAN AMERICAN CONSULTANTS 
Engineers 
River & Harbor Development—Hydroelec- 
tric Power—Dams—Ports—Flood Control 
Irrigation — Reclamation — Airports— Wa- 
ter Supply—Sewage & Industrial Waste 
Treatment 
Reports—Consultation—Design 
Midland Building, 176 West Adams St., 
Chicago 3, Ill. 


PARSONS, BRINCKERHOFF 
HALL MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures — Power — _ Transportation 


51 Broadway New York 6, N.Y. 


BOYD E. PHELPS, INC. 
Architects and Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Power Plants, Buildings, Investigations, 
Reports, Appraisals, Rate Studies 


Indianapolis and Michigan City, Indiana 


PIATT AND DAVIS 
WM. M. PIATT P. D. DAVIS 
Consulting, Designing, and Supervising Engineers 
Water Works, Sanitary Sewers, Water Purification 
Sewage Treatment, Public Buildings, Streeta 
Power Plants, Electrical Distribution 
Reporte and Appraisals 


One Eleven Corcoran St. Bidg. Durham, WN. C. 


MALCOLM PIRNIE ENGINEERS 


Civil and Sanitary Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 

Malcolm Pirnie, Jr. 
Investigations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 
25 West 43rd Street New York 36, N. Y. 


LEE T. PURCELL 
Consulting Engineer 
Water Supply & Purification; Sewerage & Sew- 
age Dis ; Industrial Wastes; Investigations 

Reporte; Design; Supervision of 
nstruction & Operation 
Analytical Laboratories 
36 De Grasse St. Paterson 1, N. J. 


THOMAS M. RIDDICK 
Consulting Engineers and Chemists 
Municipal and Industrial Water Purification, 
Sewage Treatment Plant Supervision, 
Industrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
Analyses 


369 EB. 149th Sr. New York 55, N.Y. 


Take advantage of the services of these outstanding consultants! 
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RIPPLE AND HOWE 
Consulting Engineers 

Design—Supervision 
Water Works Systems, Filtration and —w~ 
Plants, Reservoirs and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 

Refuse D: Airports. 


use isposal, 
833-35 Twenty-Third St. Denver 5, Colorado 


RUSSELL AND AXON 
Consulting Engineers 
Civil — Sanitary — Structural 
Industrial — Electrical 
Rate Investigations 


408 Olive St., Municipal Airport 
St. Louls 2, Me. Daytona Beach, Fia. 


SMITH and GILLESPIE 
Consulting Engineers 
All types of 
Municipal Public Works & 
Utilities 
Complete Services 
P. O. Box 1048, Jacksonville, Fila. 


STANLEY ENGINEERING COMPANY 


Sewerage— Waterworks 
Drainage—Flood Control 
Electric Power—aAirports 


Hershey Building 
Muscatine, Ia. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 
Water Supply—Sewerage— Waste Disposal 
Bridges—Highways—lIndustrial Buildings 
Studies—Surveys— Reports 
8. High 8t. Columbus 15, Ohio 


Your firm should be 
listed here 


.. the most complete Directory 
available of consultants specializ- 
ing in sewage and industrial wastes 
treatment. 


J. STEPHEN 
J. 8. Watkins . R. Watkins 
CONSULTING 
Municipal and Industrial Engineering, Water 
Supply and Purification, Sewerage and Sewage 
Treatment, Highways and Reports, 
Investigations and Rate Structures. 


261 East High Street Sastagien, Kentucky 
Branch O 


901 Hoffman Bullding Louisville, Kentucky 


WERTZ ENGINEERING CO., Inc. 
CONSULTANTS, DESIGNERS & 
CONSTRUCTORS 
Water Supply & Purification 


Sewage & Industrial Waste Treatment 
Stream Pollution Studies 


Chemical & Bact. Laboratory Service 
441 North 2nd 8t. Reading, Pa. 


WESTCOTT & MAPES, Inc. 
Engineers 


VALUATIONS—STUDIES— REPORTS 
DESIGN—SUPERVISION 


Industrial Waste Problems 
Utilities—Industrial Plants 
Commercial Buildin Institutions 

Public 
New Haven, Connecticut 


WESTON & SAMPSON 
Consulting Engineers 


14 Beacon Street Boston 8, Mass. 


WHITMAN & HOWARD 
Engineers (Est. 1869) 
Sewerage, Sewage Disposal, Municipal and In- 
dustrial Doncaanekn Problems, Water Supply, 
Water Purification, Water Front Improvements, 
Investigations, rts, Designs, Supervision, 
aluations 


89 Broad Street, Boston, Mass. 


WHITMAN, REQUARDT & ASSOCIATES 


Engineers—Consultants 


Civil—Sanitary—Structural 
Mechanical—Electrical 


Reports, Plans Supervision, Appraisals 
1304 St. Paul Street Baltimore 2, Maryland 


It pays to secure competent and experienced engineering advice! 
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American Concrete Pipe Association 
Armco Drainage and Metal Products, Incorporated 

Builders-Providence, Tacorporated 
Carborundum 


> The 


Company, 
Cast Iron Pipe Research 
Chain Belt 


Combustion Engineering, Incorporated (Flash Dryer Division) ve 


Infilco Incorporated 


United States Pipe and Foundry Company 


Yeomans Brothers Company 
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Consser, Townsend Associates Pirate, Malcolm, Engineers 
De Leuw, Cather & Company Ripple & Howe i, 
Doage, & Waiter Russell & Axon got 
Electro Rust-Proofiag Corp. Smith & Gillespie 
Finkbeiner, Pettis & Strout Stilsoa, E., & Associates. 
Freese, Nichols & Turner Watkins J. Stephen 
Fromhers Engineers Wertz Engineering Company, Inc. ‘ 
Pulton, Caward A. Westcott and Mapes, Inc. 
Gannett Fleming Corddry & Carpenter; Ene. Weston & Sempson ; 


where's 
the best place 
to stop... 


, Stop it at the source. Stop it by disinfecting 
P sewage plant effluent with chlorination by 
Wallace & Tiernan — often the most practical 
means of protecting streams, game fish 
and recreational areas, 
W&T Chlorinators with operating ranges from .03 to 6000 
pounds of chlorine per 24 hours are available to help you control 


both the bacteriological and the high B.O.D. load imposed on 
a receiving stream. Controls for manual, semi-automatic and 


fully automatic chlorinator operation provide flexibility to meet 


any particular problem. 

In addition, W&T Chliorinators can satisfactorily reduce 
hydrogen sulfide odors in sewage trunk lines and at the plant, 
maintain a fresher non-septic influent, improve sedimentation, 


remove algae to prevent filter ponding. 

Write for additional information sbout the chlorinasors 
which can make your plant more effective and help you strike 
at the source of stream Samm There is no er 


’ 
AIBLACE & TIE RIAN 


